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The problem investigated in this study was the lack of an appropriate educational setting 
for gifted and talented students (GATSs) in New Jersey. Accordingly, the purpose of this 
study was to determine the differences in cognitive abilities between GATSs who 
participated in project-based learning (PBL), and if so, in homogeneous grouping (HG) or 
not, and GATSs who did not participate in PBL. The theoretical frameworks used in this 
study were the theories of learning, creativity, and critical thinking of Vygotsky and 
Piaget. The research questions addressed differences in GATSs’ cognitive abilities as 
measured by score changes in the scaled verbal, quantitative, nonverbal, and composite 
cognitive abilities test (COGAT) scores of GATSs who participated in PBL, and if so, in 
HG, as compared with GATSs who did not participate. In this causal-comparative study, 
the changes in COGAT scaled scores from 77 GATSs who chose to participate in PBL 
and 77 GATSs who did not participate were compared. An additional comparison was 
made within the group of 77 GATSs who learned in homogeneous (n = 34) and 
heterogenous (n = 43) environments. Due to the small sample size and nonnormality, a 
Kruskal Wallis test was conducted for each grade level with most results showing a 
significant difference in COGAT change scores for PBL participants, but not for HG 
participants. This finding suggests that, from the examined instructional interventions, 
only PBL has a positive effect on GATSs’ cognitive abilities. The results of this study led 
to the creation of a PBL curriculum plan. This study contributes to positive social change 
by providing a PBL plan that includes specific examples of what type of instruction 
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Section 1: The Problem 
Gifted and talented students (GATSs) are not always educationally challenged 
when attending regular schools, which can adversely affect their overall academic 
performances. Recent research has found that GATSs were challenged educationally 
when they were given real-life problem-solving and project-based instruction (Horak & 
Galluzzo, 2017; Schmitt & Goebel, 2015). Therefore, East Side Charter School (ESC; a 
pseudonym) started a pilot gifted and talented education program (GATP) in the 2010–
2011 school year that included project-based learning (PBL) and homogeneous grouping 
(HG). 
The Local Problem 
The problem investigated in this study was the lack of an appropriate educational 
setting for GATSs at ESC located in New Jersey. Teachers discussed the lower than 
expected performance of GATSs during the weekly grade-level meetings led by grade-
level lead teachers and supervisors during the 2008–2009 school year. In these meetings, 
the teachers at ESC reported that while they did provide enrichment activities to the 
higher-level students, such as higher-level worksheets or books, most of the classroom 
instructional activities were focused on the average student. The State of New Jersey 
requires that the educational needs of GATSs be addressed with a school board-approved 
educational program that adheres to the National Association for Gifted Children’s Gifted 
Programming Standards, which were adopted in 2010 (National Association for Gifted 
Children, n.d.). As a result, ESC initiated a pilot GATP that included PBL and HG for 
students who had scored above grade level on the New Jersey standardized tests for the 
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2010–2011 school year. Due to a lack of funding, the pilot program was discontinued 
after 3 years. 
Sisk (1990) claimed that during the 20th century, interest in special GATSs 
services and associated federal funding for such programs occurred in waves, which were 
followed by periods of disinterest. Following the release of the Marland Report in 1972, 
many GATP were created during the 1970s (Feldhusen, 1985). Additionally, Sisk stated 
that the report gave a federal definition for giftedness and outlined the challenges and 
needs for effective gifted education in the United States. As a result, there was also a 
significant increase in advocacy groups and research journals dedicated to working with 
GATSs (Sisk, 1990). Following these innovations, federal laws were passed during the 
1980s that provided funding for gifted and talented education (Feldhusen, 1985; Greer, 
1990; Stanley, 1976).  
Since then, federal funding for and federal interest in gifted and talented 
education has been inconsistent, with annual spending being far below the $250 million 
annual allocations of the early 1960s (Jolly & Kettler, 2008; Jolly & Robins, 2016; 
Samuels, 2010). Although there has been ongoing research on the topic, implementation 
has not consistently followed. In the wake of the No Child Left Behind Act of 2001 (U.S. 
Department of Education, 2007),  most states, including New Jersey,  focused their 
spending on improving the performances of lower-performing students (Gallagher, 2015; 
Hodges, 2018; Kettler, Russell, & Puryear, 2015). Many educators believe that GATSs 
do not require special services to meet their educational needs, with the prevailing 
thought among general educators being that teachers in traditional classrooms are able to 
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meet the educational needs of their low, average, and high-achieving students by 
differentiating instruction and using cooperative learning methods (Archambault et al., 
1993; Bernal, 2003; Colangelo, Assouline, & Gross, 2004; Duffett et al., 2008; Gentry, 
2006; Grgich, 2009; Troxclair, 2013; Yuen et al., 2016). However, some other educators 
claimed that similar to lower-achieving students who require special services to meet 
their educational needs, such as smaller classrooms, instruction with similar students, 
different pacing, and resources teachers, different instructional strategies are needed to 
meet the educational needs of GATSs (Ecker-Lyster & Niileksela, 2017; Jolly & Hughes, 
2015; Miedijensky, 2018; Yeung, 2014). 
Rationale 
ESC’s annual report stated that the administration and teachers at the school 
review the standardized test scores of all students in Grades 1 to 4 during their grade-
level meetings to identify students with achievement deficits and to determine the 
specific subjects or skill sets that are lacking. Like many educators, teachers at ESC use 
tests to examine their own practices and guide their classroom instruction (Christie, 
2007). If available, extra resources, such as tutoring, are provided to increase student 
performances at ESC. The high-achieving students at ESC did not receive special support 
until the pilot GATP was inaugurated in 2010 offering PBL and HG for GATSs. 
However, the effectiveness of the program was not determined. Therefore, the purpose of 
this study was to determine the differences in cognitive abilities between GATSs who 




Definition of Terms 
Creativity: The process of generating a product using inventiveness (Lucas, 2016; 
Paul & Elder, 2006). Creativity can be expressed through several different modalities, 
including intellectual, artistic, or imaginative. Creative students generate new and useful 
products to meet a specific need. Critical thinking is an essential process in creativity 
because students are unable to generate new, innovative products or ideas without 
critically assessing what already exists; otherwise, the product would be derivative. 
Creativity requires students to evaluate and synthesize information to identify the deficit 
in existing intellectual, artistic, or imaginative structures (Handa, 2013). 
Critical thinking: A meta-cognitive process that assesses the quality of thinking to 
achieve a challenging end product (Paul & Elder, 2006). Critical thinking is a continuous 
process that encompasses the higher-order thinking skills of analysis, evaluation, and 
synthesis. Critical thinkers are encouraged to synthesize information from different 
sources, usually in cooperative small groups, and evaluate it with the aim of refining their 
own thinking (Mehta & Al-Mahrooqi, 2014). 
Differentiated instruction: An instructional method in which instructional tasks 
are completed in leveled groups to meet different student developmental. Students may 
be grouped homogeneously or heterogeneously depending on the task they need to 
complete or the skills they need to master. Because differentiated instruction ensures that 
all students become engaged in the learning process, the instruction is neither too difficult 
nor too simple. In addition, the student groupings are dynamic and, therefore, change 
with student needs (Tomlinson, 2005; Watts-Taffe et al., 2012). 
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Gifted and talented: While the Marland Report established a federal definition for 
giftedness, there has been no universally agreed-upon definition for what is considered 
gifted and talented. Unlike most theorists, Renzulli (2012) used the term to describe the 
behaviors that students exhibit rather than the inherent characteristics they possess. For 
this study, however, the definition for gifted and talented was based on the mastery 
model, which claims that a child can be recognized as gifted and talented when there is a 
marked difference between the child’s developmental level and the educational program 
level available to that child. That is, the gifted and talented child has a subject level 
mastery that is exceptional for his/her age, which means that the child needs to receive 
different instruction if his/her educational needs are to be adequately met (Matthews & 
Foster, 2006). 
High achieving: A level of student performance that is either at or above the 90th 
percentile or a performance level in the top 10% of the student population (Duffett et al., 
2008). The mastery model claims that high achievement is a criterion for the 
identification of GATSs; however, despite their ability, because of underperformance, not 
all gifted, and especially those from non-White backgrounds, perform at this level 
(Olszewski-Kubilius & Steenbergen-Hu, 2017). 
Homogenous grouping (HG): An educational strategy that seeks to advance the 
learning outcomes of students. Students are grouped with students of similar abilities, 
either part-time or full-time, which enables them to learn from each other. Enrichment 
clustering, the pull-out instruction that enables teachers to differentiate their instruction to 
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meet the educational needs of the GATSs, is the HG examined in this paper (see 
Kokotsaki, Menzies, & Wiggins, 2016; Matthews et al., 2013). 
Project-based learning (PBL): An instructional method in which students use 
critical thinking and creativity to solve a problem, design a model, or make a decision. 
Innovation, synthesis, and evaluation are some of the skills observed in students 
participating in PBL, which employs authentic situations so that students can use their 
knowledge to reach conclusions and communicate their findings to others (Blumenfeld et 
al., 1991; David, 2008; Kokotsaki et al., 2016). 
Significance of the Study 
Researchers in the field of gifted and talented education have proposed that 
GATSs can be better served educationally when put in more challenging learning 
environments than regular classrooms (Assouline et al., 2015; Brigandi, Weiner, Siegle, 
Gubbins, & Little, 2018; Colangelo et al., 2004; Delcort, Cornell, & Goldberg, 2007; 
Duffett et al., 2008; Mendoza, 2006). In the local setting, it was not only interesting to 
see if the pilot GATP raised the academic achievement of GATSs, but the results of this 
study also allow for some initial discussion of whether PBL and ability grouping 
benefitted the primarily African American and Hispanic student population of ECS. 
African American and Hispanic students have traditionally been underrepresented in 
GATPs (Grissom & Redding, 2016; Sparks, 2015). The lack of racial diversity in GATPs 
is a contributing factor to the growing excellence gap between White and non-White 
students in the United States (Sparks, 2015; Tomlinson & Jarvis, 2014).  
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Research Questions and Hypotheses 
The purpose of this study was to determine the differences in cognitive abilities 
between GATSs who participated in PBL, and if so, in HG or not, and GATSs who did 
not participate in PBL at ESC. The following research questions guided this study: 
RQ1: What are the differences in scaled verbal, quantitative, nonverbal, and 
combined composite Cognitive Abilities Test (COGAT) score changes of GATSs 
who participated in PBL and those who did not participate in PBL?  
H01: There are no differences in the scaled verbal, quantitative, nonverbal, 
and combined composite COGAT score changes of GATSs who 
participated in PBL and those who did not participate in PBL.  
Ha1: There are differences in the scaled verbal, quantitative, nonverbal, 
and combined composite COGAT score changes of GATSs who 
participated in PBL and GATSs who did not participate in PBL. 
RQ2: What are the differences in the scaled verbal, quantitative, nonverbal, and 
combined composite COGAT score changes of GATSs who participated in HG 
and GATSs who did not participate in HG?  
H02: There are no differences in the scaled verbal, quantitative, nonverbal, 
and combined composite COGAT score changes of GATSs who 
participated in HG and GATSs who did not participate in HG.  
Ha2: There are no differences in the scaled verbal, quantitative, nonverbal, 
and combined composite COGAT score changes of GATSs who 
participated in HG and GATSs who did not participate in HG.  
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Review of the Literature 
Because of the NCLB policy and the introduction of high-stakes testing, schools 
began focusing on ensuring that all students were meeting the required educational 
standards; however, while this was commendable, those students who were already 
meeting or exceeding these standards were often ignored, which could possibly have a 
negative effect on their long-term educational outcomes (Gentry, 2006; Siemer, 2009). 
Therefore, in this literature review, I examined the neglect of GATSs and their current 
educational settings  as well as strategies that could alleviate this situation. The Walden 
University Library Education Research search engine was used to search the following 
key terms: gifted and talented education (GATE), project-based learning (PBL), 
differentiated instruction (DI), and homogeneous grouping (HG). While most seminal 
articles from peer-reviewed journals and handbooks were written in the 1960s and 1970s, 
using delimiters, I found a sufficient number of articles that were published in or after 
2015. 
Theoretical Foundation 
I based this study on developmental psychology theories and the work of Piaget 
and Vygotsky. Piaget (2001) developed the theory of staged cognitive development in 
infants and children, and Vygotsky (2016) developed the theory of the effect of social 
interactions on cognitive development. For example, grouping and PBL are related to 
Vygotsky’s zone of proximal development ((ZPD) and give students the space to perform 
at their highest level.  
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In the theory of cognitive development, Piaget outlined four discrete stages for the 
manner in which children construct knowledge through their interactions with their 
environment. Learning is an independent activity in which children attempt to make 
sense of unknowns in their environments (Piaget, 2001; Qayumi, 2001). As children 
interact with their environments, they organize the information into patterns or schemata; 
however, as children encounter information that does not fit their current schemata, they 
experience dissonance (i.e., a disconnect between what they know and what they are 
experiencing), which causes them to search for new explanations and construct new 
knowledge to dissipate the dissonance (Piaget, 2001; Qayumi, 2001). Children adapt to 
these disconnects using their prior knowledge to make changes to, refine, and create new 
schemata (Gordon, 2016; Tanner, 2016). Because cognitive development occurs in 
discrete stages, students need to have sufficient cognitive development for learning to 
take place, and for children to learn, they need to experience their environment through 
hands-on activities and play (Lourenço, 2012; Qayumi, 2001; Vygotsky, 2016)).  
Vygotsky’s (2016) theory of cognitive development is based on the relationship 
between social interaction and learning. Vygotsky theorized that children learned from 
those who knew more than they, such as adults and their peers, and that social 
interactions preceded cognitive growth and development. Learning takes place in the 
ZPD, which is the difference between what a child can do independently and what they 
can accomplish through interactions (i.e., instruction) with people who have a greater 
skillset (Clapper, 2015; Lourenco, 2012). A child knows the task she or he wants to 
accomplish, has the basic skill set, and requires only limited guidance from the expert to 
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complete the task, which the student can then repeat independently (Ardila, 2016; 
Lourenço, 2012). An expert provides the initial support and removes it when it is no 
longer needed, much like scaffolding provides a temporary support for construction.  
At first glance it may appear that the theories of cognitive development of Piaget 
and Vygotsky are contradictory; however, they are in fact complementary and provided 
support for this study. The environment is not the sole contributing factor in a child’s 
cognitive development (Ardila, 2016). Because children do not exist in a vacuum, most 
of their interactions occur in both a physical and social environment; therefore, 
collaboration and shared schemata enable children to learn from one another (Kaur, 2017; 
Lourenço, 2012). Students grow and learn through both Piaget’s cognitive dissonance 
and Vygotsky’s social interactions. PBL encompasses both these constructivist theorists 
because it is a hands-on educational approach in which the children collaborate and build 
knowledge through active problem-solving (Kaur, 2017; Webb, 1980).  
Collaboration is essential for learning because children can experience the 
greatest success when they are able to work together. While diverse heterogeneous 
groups are the norm in most classrooms, students have been found to achieve the greatest 
gains when they are grouped with students who are slightly above or below them because 
they are able to move within their ZPD when the relative levels of understanding are 
similar (Clapper, 2015). However, when there are larger gaps in understanding students 
are often discouraged from interacting and questioning each other (Mouw, Saab, Janssen, 
& Vedder, 2019). In heterogeneous groups, students either take on the role of a student or 
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a teacher, which prevents the interactions necessary to move through their ZPD (Mouw et 
al., 2019).  
Similarly, because most projects in PBL are designed to be just above students’ 
levels of independent understanding, the students move through their ZPD to learn, 
increase their understanding, and develop skills (Clapper, 2015). When students are 
interacting with their peers and assisting each other to solve problems, they take on the 
roles of both teachers and learners and are working through their ZPD to further their 
understanding. This type of scaffolding is fostered through the students’ interactions and 
the teacher’s support, which leads to the project tasks being resolved and movement 
within students’ ZPD (Kokotsaki et al., 2016). However, because this movement most 
often occurs most frequently when students are placed in similar ability groups, PBL in 
HG results in greater learning because students can more easily shift their ZPD (Clapper, 
2015; Mouw et al., 2019). 
Gifted and Talented Education 
The United States has a long tradition of educating all its children, with average 
students usually being educated in traditional classrooms and other differently abled 
students being taught in settings that best suit their educational needs (Greer, 1990; 
VanTassel-Baska, 2018). To provide additional support, learning-disabled students are 
educated in inclusion classrooms with extra support as well as in traditional, self-
contained classrooms (Greer, 1990). Theoretically, from kindergarten through high 
school, schools should provide students with the best educational settings for their 
individual learning; however, this has not been the usual case with GATSs. Merry (2008) 
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claimed that GATSs are placed in traditional classrooms under the assumption that these 
students can raise the performance levels of the lower-achieving students and will 
increase their own achievements without assistance.  
GAT education in the United States has been discussed for decades. Beginning in 
the 20th century, GAT education proponents have argued that GATSs require different 
educational opportunities outside the traditional classroom (Coleman, 1999; Jolly, 2005). 
During the 1920s and 1930s, early researchers, such as Hollingsworth and Terman, 
studied high-achieving students and recognized that they possessed unique qualities, such 
as superior intelligence, creativity, and leadership (Coleman, 1999; Feldhusen, 1985). 
According to Feldhusen (1985), Terman’s groundbreaking work in 1921 and the work of 
Hollingsworth from 1926, both determined that GATSs were not receiving the education 
they needed, with their subsequent studies finding that students who had received some 
form of academic acceleration performed better in college and were more motivated than 
their peers (Jolly, 2005; Jolly & Kettler, 2008). 
Feldhusen (1985) noted that Terman studied the long-term effects of not meeting 
the needs of GATSs and claimed that “those who were held back languished in idleness 
throughout the grades and did not develop the habits or motivation necessary to succeed 
in high school or college” (p. 2). In addition, Feldhusen noted that Hollingsworth found 
that GATSs “wasted much of their time in elementary schools…and learned habits of 
getting by without effort” (p. 2). Feldhusen also noted that Hildreth had recommended 
GATSs should be educated with students of similar ability, and believed that elementary 
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students benefited most from enriched educational environments and older students 
benefited more from a combination of acceleration and enriched educational activities. 
Interest in GAT education waxed and waned during the 20th century, and despite 
the research findings, implementation languished during the 1940s and 1950s Feldhusen, 
1985However, the establishment of advocacy and support programs, such as the National 
Association for Gifted Children and the Association of the Gifted, during the 1960s 
brought national attention to the need for GAT education (Jolly & Robins, 2016). 
Consequently, after the Sputnik launch refocused attention on the needs of the future in 
the United States, interest in GAT education revived during the 1960s and 1970s 
(Coleman, 1999; Jolly & Robins, 2016; VanTassel-Baska, 2018). The release of the 
Marland Report in 1972, which stated that U.S. GATSs were not on par with those in 
other nations, included the first national definition for the gifted and talented and incited 
several state and federal governmental initiatives (Jolly & Robins, 2016). However, while 
the revival of an interest in GAT education was only made possible by the advocacy 
groups and the consequent Marland Report, the cycle of interest and disinterest continued 
for the remainder of the century (Coleman, 1999; Gallagher, 2015;  Jolly & Kettler, 2008; 
Jolly & Robins, 2016).  
Current support for GAT education is mixed, with just over half of all U.S. states 
having mandated GATP, but only four states fully funding these programs in 2014 
(National Association for Gifted Children, 2015). In particular, after the introduction of 
high-stakes testing, the funding for GATP has fallen by the wayside (Gentry, 2006). For 
example, for every $100 spent on education, $34 is spent on the needs of exceptional 
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students with $33 of this devoted to students with disabilities and only $1 devoted to 
students with advanced abilities (DeNisco, 2014; Jolly & Hughes, 2015; Young et al., 
2014). The consequences of not providing the best educational opportunities for students 
have been documented as have been the benefits to be gained by all students from the 
development of innovative GAT education practices (Yeung, 2014). 
Prior to the pilot PBL program begun at ESC in the 2010–2011 school year, 
several factors were identified as impacting the GATSs at the school. ESC intended to 
develop differentiated instruction to challenge these students; however, teacher reports 
noted that this was not being done consistently. According to Gagné (2007), 
differentiation has been determined to be an effective strategy for GAT education. In 
addition, the lack of a definitive setting for GAT education contributed to the problem of 
the lack of appropriate educational setting for the GATSs at ECS because those students 
were not able to be educated with their peers (Ecker-Lyster & Niileksela, 2017; 
Olszewski-Kubilius & Steenbergen-Hu, 2017; Sparks, 2015). The school addressed these 
issues by implementing a pilot PBL curriculum program to meet their educational needs. 
Differentiated Instruction 
In most classrooms, teaching is geared toward the average student, which means 
that the educational needs of the students who are above and below this average are not 
being met; however, when teachers group students homogeneously, greater learning and 
achievement can take place (Brighton, Moon, & Huang, 2015; Connor & Morrison, 2016; 
Matthews, Ritchotte, & McBee, 2013). When differentiated instruction is offered, the 
education is provided in smaller instructional units geared to the level of the student 
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group, and when done correctly, these groupings ensure that the classroom instruction is 
relevant to a greater proportion of the students (Adelson & Carpenter, 2011; Park & 
Datnow, 2017; Van Tassel-Baska, 2017). 
The assumption is that differentiation will meet the education needs of GATSs in 
a different way. Partly because of cost, separate classrooms and schools for differently 
abled students are being replaced by inclusive classrooms for both students requiring 
remediation and those requiring acceleration; however, the educational dollars that, in the 
past, were spent on GATP are frequently being shifted to remediation programs (Bernal, 
2003; Colangelo et al., 2004). In differentiated classrooms, students learn at their own 
pace and from other students. George (2005) claimed that because the differentiated 
classroom replicated real cultural settings in which people and students of all levels work 
together and interact regardless of ability, there are opportunities for all students to 
achieve to their highest potential. Ideally, this is how differentiation is supposed to work; 
however, the differentiated classrooms of today are far from ideal. 
Previously, differentiation was possible based on teacher expertise, with lesser 
experienced teachers focusing their instruction on the average student (Park & Datnow, 
2017; Parks, 2019). Today, however, because of the wide-spread institutionalization of 
differentiation, both expert and novice teachers need to be able to deliver differentiated 
programs because school administrators require teachers to demonstrate greater 
flexibility and ensure that low-performing students achieve passing scores on the high-
stakes tests (Connor & Morrison, 2016; George, 2005; Valli & Buese, 2007).  
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Although this differentiation trend is laudable, the goals of differentiation are 
frequently unmet because most teachers lack adequate training in the process 
(Archambault et al., 1993; Bogen, Schlendorf, Nicolino, & Morote, 2019;). Generally, 
because most teachers are unable to educationally accommodate their learning needs, 
GATSs require separate instruction (Brighton et al., 2015; Matthews et al., 2013; Moon, 
2009; Young & Balli, 2014). Matthews et al. (2013) found that differentiated instruction 
in many classrooms consisted of individual options for projects and other assignments 
rather than by the employment of instructional groupings. Because of the requirements of 
high-stakes testing for NCLB and its successor the Every Student Succeeds Act (n.d.), 
rather than targeting instruction to raise the passing scores of the high-achieving students, 
the differentiation focus has been on ensuring that all students meet the minimum 
standards (Bernal, 2003; Duffett et al., 2008; Latz, Speirs Nuemeister, Adams, & Pierce, 
2009); therefore, true differentiation has been put aside. 
Several delivery options have been developed for successful targeted gifted and 
talented instruction (Bernal, 1993; Colangelo et al., 2004; Delcort et al., 2007; Van 
Tassel-Baska, 2017; Van Tassel-Baska & Brown, 2007). In their book, A Nation 
Deceived: How School’s Hold Back America’s Brightest Students, Colangelo et al. 
(2004) outlined 18 GAT education instruction methods, such as admitting students to 
school earlier than their same-age counterparts, extracurricular instruction (either before 
or after school), compacted the curriculum (decreasing the time spent), small group 
mentoring, and grade acceleration (Swan et al., 2015), with the best acceleration 
depending on both the students and the program goals. 
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Homogeneous Ability Grouping 
HG is based on theories of fixed intelligence is the practice of grouping students 
based on their perceived intellectual abilities. While this practice of static grouping was 
commonplace in previous eras, it has fallen by the wayside (Park & Datnow, 2017). 
Ability grouping has been and remains a controversial subject because it has frequently 
been associated with tracking, which involves students permanently placed in an 
educational instruction sequence. Student tracking has been found to lead to educational 
inequities, particularly for students on the lower level tracks, because they receive levels 
of instruction and therefore have lower educational expectations. Tracking has also been 
associated with social, racial, and economic bias (Chmielewski, Dumont, & Trautwein, 
2013; Matthews et al., 2013). Ability grouping, however, allows teachers to meet the 
educational needs of all students. Because all students in the class receive the same 
instruction, grouping facilitates instructional differentiation as teachers are able to 
provide remediation or enrichment to small groups of students. Because ability level 
groups are smaller, this also assists in developing student self-esteem as they are able to 
experience greater success within the group (Chmielewski et al., 2013; Yuen et al., 2016) 
and the students are periodically assessed rather than being permanently tracked. Pull-out 
GATSs grouping is a form of part-time between-class ability grouping, in which students 
within the school are grouped together based on ability. Because teachers frequently have 
fewer students performing at the highest levels in one classroom, grouping the highest 
performing students with others from different classes can provide these students with a 
differentiated curriculum that benefits them the most and it allows them to be educated 
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with their peers, which facilitates learning. GATSs report less boredom and greater 
engagement when grouped with comparable peers (Assouline et al., 2015; Lee, 
Olszewski-Kubilius, Makel, & Putallaz, 2015). It has been demonstrated that older 
GATSs benefit from these educational practices, therefore, the possibility exists that 
younger GATSs could also benefit (Horak & Galluzzo, 2017; Schmitt & Goebel, 2015). 
Project-Based Learning 
Grounded in the progressive education movement of the late 19th and early 20th 
centuries, PBL is an approach to learning that allows students to use their own knowledge 
bases to solve problems and construct new knowledge (Kokotsaki et al., 2016). Modern 
PBL is based on the educational theories of Dewey, Kilpatrick, and Piaget. Dewey 
believed that education was experiential and occurred through problem-solving and 
Kilpatrick believed learning occurred through social projects focused on student goals. 
While these two ideas appear similar, Dewey believed learning was teacher driven while 
Kilpatrick believed it was student focused (Gordon, 2016; Soutine, 2013). Building on 
these ideas, Piaget theorized that learning occurred because children constructed 
knowledge through their own experiences (Gordon, 2016; Tanner, 2016). Therefore, 
these cognitive theories have formed the foundation of modern PBL programs for the 
teaching of critical thinking skills, problem-solving, and creativity – the basic GAT 
education skillset. Students are given a problem that relates to them and motivates them 
to think creatively about the causes of the problem and the possible solutions (Grant & 
Branch, 2005; Harada, Kirio, & Yamamoto, 2008). 
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At the elementary school level, in particular, this is a multidisciplinary curricular 
approach, in which math, science, reading, and language are integrated to allow the 
students to form and articulate their solutions, analytically and reflectively (Duke, 2016; 
Grant & Branch, 2005; Hanney, 2018; Harada et al., 2008). Because the teacher does not 
predetermine the solution, the students are also encouraged to use their preferred learning 
styles and modes of intelligence to determine the solutions, with the teacher functioning 
more as a facilitator than an instructor. Therefore, PBL builds on the students’ inherent 
skills and encourages student independence (David, 2008; Grant & Branch, 2005; Schalk, 
Schumacher, Barth, & Stern, 2018). Because there are no quick solutions to the problems, 
students are forced to demonstrate an in-depth knowledge of the subject matter rather 
than the cursory knowledge required for typical tests. Students engaged in PBL have been 
found to report a higher level of satisfaction with how the learning is presented and the 
educational gains they achieve (Gulbahar & Tinmaz, 2006).  
This multidisciplinary approach is quite different from traditional education 
methods. Rather than the teacher expert transferring knowledge to students, teachers 
become guides students to construct their own knowledge. Despite the stated benefits, 
because of their changing roles teachers can be reluctant to implement PBL due to being 
uncomfortable with not being in control of students’ learning. In addition, PBL works 
best in an open classroom structure which some teachers can be reluctant to implement. 
(Cook & Weaver, 2015; Revelle, 2019). Despite these barriers, as the skills, strategies, 
and dispositions that it promotes are the desired goals for GAT education, GATSs should 
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be given leave to deviate from slower-paced lessons, that cover material they already 
know or can easily master, to focus on faster-paced multidisciplinary curriculum. 
Implications 
Based on this research, it is clear that GATSs have different educational needs 
than other students and that sometimes these needs are not being met. In addition, the 
literature suggests that students who participate in PBL programs perform better than 
those who do not. It is also expected that homogeneously grouped GATSs would have 
increased academic performance compared to the nongrouped GATSs.  
Summary 
Most school districts have programs such as acceleration, or separate instruction 
that are designed to meet the needs of GATSs, and 94% of states have some type of 
legislation regarding GAT education (Sisk, 1990). The National Association for Gifted 
Children reported that 54% of states mandate the identification of GATSs and 48% 
mandate services for GATSs (National Association for Gifted Children, n.d.), with most 
programs usually being implemented at the upper elementary level. However, providing 
instruction in an appropriate setting is key to the success of the young GATSs because 
students who are not challenged in their classroom are frequently bored and often act out, 
which is particularly true in the early grades. 
Because educational practices should be ability appropriate and developmentally 
appropriate, advancing children to the next grade or giving them advanced work is not 
always a viable option to meeting the educational needs of GATSs in a regular 
classroom. An effective alternative would be to provide separate targeted instruction, to 
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groups of GATSs that includes problem-solving and decision-making through inquiry, 
key components of GAT education. 
The lack of such GAT education was and remains the main issue at the ESC, 
which means the educational needs of GATSs are not being met. The purpose of this 
study was to determine the differences in cognitive abilities between GATSs who 
participated in PBL and if so, in HG or not, and GATSs who did not participate in PBL at 
ESC. Section two of this doctoral research study contains details of the research study 
methodology including the rationale for performing this type of study and the chosen 
quantitative research design. The participant selection; the measures taken to 
confidentiality, before, during, and after the study; data description and its means of 




Section 2: The Methodology 
During the initial year, 2010–2011, the full battery of the COGAT was 
administered, both in the fall and in the spring, to all ESC students from the first to the 
fourth grade. The students identified as GATSs were then grouped to receive PBL 
instruction. One year later, based on the preferences of the students and their parents, 
some students learned in HG, while other learned in a heterogeneous classroom setting.  
Research Design and Approach 
I designed this quantitative, quasi-experimental study to determine the differences 
in cognitive abilities, operationalized as the changes of the scaled verbal, quantitative, 
nonverbal, and composite COGAT scores, between GATSs who participated in PBL, and 
if so, in HG or not, and GATSs who did not participate in PBL at ESC. A quasi-
experimental design was used because the data were retrieved from the school archive 
and random assignment was not possible. A 2x2 factorial design that included the 
possible interaction effects between the two treatments PBL and HG would have been 
more appropriate (see Cook & Cook, 2008; Creswell, 2003; Walker, 2005); however, due 
to the participant distribution, a 2x2 factorial design was not applicable. As a result, I 
examined the two research questions separately. 
Setting and Sample 
The study site, ESC, is a small charter school in a city. Established in 1999 with 
an enrollment of 200 students in two grades, the ESC has grown to encompass 500 
students in five grades. In the spring of 2010, teachers identified a total of 154 GATSs for 
possible inclusion in the pilot GATP. 
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For RQ1, I used the COGAT scores of the first through fourth grade GATSs (N = 
77) who were grouped for PBL instruction. These students had the following grade-level 
breakdown: first grade (n = 18), second grade (n = 20), third grade (n = 20), and fourth 
grade (n = 19). The control group consisted of 77 GATSs whose parents chose that their 
children not participate in PBL. These students had the following grade-level breakdown: 
first grade (n = 18), second grade (n = 20), third grade (n = 20), and fourth grade (n = 19). 
For RQ2, the 77 GATSs were split into two groups: One group continued learning 
in their heterogenous classrooms (n = 43), whereas the remaining GATSs (n = 34) were 
pulled out of the classroom and received the same instruction in a HG group. The 43 
GATSs who learned in a heterogenous classroom setting had the following grade-level 
breakdown: first grade (n = 11), second grade (n = 11), third grade (n = 11), and fourth 
grade (n = 10). The 34 GATSs who learned in HG had the following grade- level 
breakdown: first grade (n = 7), second grade (n = 9), third grade (n = 9), and fourth grade 
(n = 9). Given the small sample sizes, I analyzed the data using nonparametric tests for 
which no a priori power analysis could be calculated. 
Instrumentation and Materials 
The dependent variable of this study comprised the verbal, quantitative, 
nonverbal, and composite scores from the COGAT (see Cognitive Abilities Test Form 6, 
n.d.; Loman & Gambrell, 2011; Warne, 2014). Developed in 2000 by Riverside 
Publishing, a leading publisher of researched-based educational and clinical tests who has 
partnered with the University of Iowa in creating tests, the COGAT measures students’ 
reasoning ability in three skill areas (i.e., quantitative, verbal, and nonverbal) and is 
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suitable for as a criterion for entrance into GATPs (Loman & Gambrell, 2011; Warne, 
2014). Scaled scores on the verbal battery of the COGAT range from 11–223 for first 
grade and 24–239 for second grade. Scaled scores on the quantitative battery of the 
COGAT range from 25–229 for first grade and 42–242 for second grade. Scaled scores 
on the nonverbal battery of the COGAT range from 49–229 for first grade and 66–249 
for second grade. Composite scores on the COGAT range from 28-227 for first grade and 
44–240 for second grade (Cognitive Abilities Test Form 6, n.d.). The three COGAT 
batteries were found to be valid and have a r = .76 when correlated with the IQ score of 
the Wechsler Intelligence Scale for Children, demonstrating that it is an appropriate 
measure to use with gifted and talented students (Loman & Gambrell, 2011; Warne, 
2014). 
Data Collection and Analysis 
The COGAT was administered during the fall and the spring of the 2010–2011 
school year. I contacted the principal from ECS to obtain permission to access the 
archival data. I received archival data from the 2010–2011 school year were retrieved, 
which noted the students’ participation (or nonparticipation) in PBL and HG. COGAT 
scaled scores on the verbal, quantitative, and nonverbal batteries as well as the composite 
scores for first through fourth grade are listed in Table 1. The raw data are in Appendix 
B. 
I analyzed the data set to determine what, if any, significant differences in the 





Scaled Score Ranges for Batteries of the COGAT 
Level Verbal Quantitative Nonverbal Composite 
First grade 11–223 25–229 49–229 28–227 
Second grade 24–239 42–242 66–249 44–243 
Third grade 65–244 65–252 82–259 71–252 




Normality Scores for Skewness of the Scaled Score of COGAT Batteries 
Level  Verbal Quantitative Nonverbal Composite 
First grade      
    Fall 0.967 1.517 0.416 0.521 
    Spring 2.327 3.475 1.201 3.101 
Second 
grade 
     
    Fall 2.268 0.072 2.060 3.581 
    Spring 1.653 0.443 1.239 2.356 
Third 
grade 
     
    Fall 4.349 1.254 -1.079 1.182 
    Spring -0.376 0.750 -0.662 -0.652 
Fourth 
grade 
     
    Fall -0.551 0.057 0.582 0.012 
    Spring -0.032 2.012 1.805 1.680 
      
The data analysis involved calculating the descriptive statistics for the examined 
variables. I used the Statistical Package for Social Sciences (SPSS), Version 25 by IBM 
for all statistical calculations. The assumption of normality for the distributions was not 
met. The results of the normality tests revealed that less than one half of the distributions 
of scaled scores were within the normal range. Normal skewness scores are between ± 
1.96 and are listed in Table 2 (see Doane & Seward, 2013). For this reason and due to the 
small sample sizes, I conducted a Kruskal-Wallis test, also known as a one-way ANOVA 
on ranks, to analyze the data. 
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Assumptions, Limitations, Scope, and Delimitations 
As with any research study, there are certain factors that are beyond the 
researcher’s control that could affect the results of the study. One assumption I made was 
that no selection bias exists, which can occur in a quasi-experimental design such as this 
one. In this study, students were not randomized and were selected based on their prior 
school performance. This selection bias was lessened because I used all GATSs who 
matched the criterion. 
Another assumption was that the archival data are accurate. Because the same test 
level of COGAT was administered to the same group of students in both the fall and the 
spring, it is possible that the students remembered questions. The same testing instrument 
with the same questions was used in the repeated test administration, which could be a 
possible weakness. 
There are several factors that limit the generalization of this study. First, there 
could have been other factors not measured that contributed to the possible score change, 
such as teacher effectiveness and parental support. The conclusions are also limited to the 
administration methods for this particular program. In addition, because the student 
population at the ESC is primarily African American, the results are not applicable to 
diverse student populations of GATSs. 
The study was delimited to the first through fourth grade students who took the 
COGAT in the fall and spring of the 2010–2011 school year at ESC. 
27 
 
Protection of Participant’s Rights 
Before collecting data for this study, I received approval from Walden 
University’s Institutional Research Board (Approval Number 12-06-19-0020785). I then 
contacted the principal of the ECS seeking permission to retrieve and analyze the 
students’ data. To protect the student identities, the archival data that existed in the 
school’s records was stripped of all identifiers by the school principal, and each student 
was assigned a number. Because the participating students and some of the classroom 
teachers were no longer at the school, the students were not affected by this study. 
Data Analysis Results 
I divided the data set into four groups representing the GATSs in first through 
fourth grades because each grade level had a different range of universal scaled scores on 
the COGAT. The full battery of the COGAT is comprised of three subtests: verbal, 
quantitative, and nonverbal. The scores of the subtests are averaged to result in the 
composite score. For these reasons, I determined that the Kruskal-Wallis test was the best 
means of analyzing the data (see Meyer & Seaman, 2013). For each dependent variable, 
(i.e., the verbal, quantitative, nonverbal, and composite scores), a Kruskal-Wallis test 
disseminates three numbers as follows: the test statistic, represented by “H”; the degree 
of freedom, notated by a number in parentheses; and the asymptotic significance, 
represented by p (see Meyer & Seaman, 2013). In order for the Kruskal-Wallis statistics 
to be considered statistically significant in this study, p must be less than .05 (see Meyer 
& Seaman, 2013). This indicates that there is a 95% probability that the differences in 
score changes resulted from the students’ participation in either PBL or HG. 
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PBL and COGAT Score Changes 
I sorted the data by the independent variable, PBL, to answer the first research 
question. Table 3 shows the differences in the median COGAT subtest scores of first 
grade GATSs at the beginning and end of the pilot program for GATSs as well as the 
results of the Kruskal-Wallis test analyses. The differences in PBL medians for the first 
grade subtests and the composite are greater than the differences in non-PBL medians. 
The scaled score changes of first graders had the following H scores and significance 
levels: verbal - H(1) = 22.019, p < .001; quantitative - H(1) = 13.695, p < .001; nonverbal 
- H(1) = 6.218, p = .013; and composite - H(1) = 17.601, p < .001. The distributions of 
first grade COGAT score changes are statistically significant where p < .05. As a result of 
the significance levels, I rejected the null hypothesis for all subtests and the composite for 
first grade students. 
Table 3 
 
Differences Between First Grade PBL and non-PBL Participants 
 Verbal Quantitative Nonverbal Composite 
PBL 
N 18 18 18 18 
Mdn 179.5 185.5 199 188 
No PBL 
N 18 18 18 18 
Mdn 152 163.5 183 166.5 
Total 
N 36 36 36 36 
Mdn 162 172 191 179 
Kruskal-Wallis H 22.019 13.695 6.218 17.601 
df 1 1 1 1 
p .000 .000 .013 .000 
Note. p values of .000 are interpreted as p < .001.  
Table 4 shows the differences in median COGAT subtest scores of second grade 
GATSs at the beginning and end of the pilot program for GATSs as well as the results of 
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the Kruskal-Wallis test analyses. The differences in PBL medians for the second grade 
subtests and the composite are greater than differences in the non-PBL medians. The 
scaled score changes of second graders had the following H scores and significance 
levels: verbal - H(1) = 16.208, p < .001; quantitative - H(1) = 19.270, p < .001; nonverbal 
- H(1) = 2.489, p = .013; and composite - H(1) = 18.540, p < .001. The distributions of 
second grade COGAT score changes are statistically significant where p < . 05. As a 
result of the significance levels, I rejected the null hypothesis for the verbal and 
quantitative subtests as well and the overall composite score changes in second grade 
students. However, there was no statistically significant difference in the medians of the 
second grade nonverbal test. While the difference in the median is greater in the 
nonverbal tests, 6 of 20 students experienced a score decrease rendering the difference 
statistically insignificant.  
Table 4 
 
Differences Between Second Grade PBL and non-PBL Participants 
  Verbal Quantitative Nonverbal Composite 
PBL 
N 20 20 20 20 
Mdn 174 189 193 186.5 
No PBL 
N 20 20 20 20 
Mdn 156 166 183 170 
Total 
N 40 40 40 40 
Mdn 169 177 190 178.5 
Kruskal-Wallis H 16.208 19.27 2.489 18.54 
df 1 1 1 1 
p .000 .000 .115 .000 




Table 5 shows the differences in median COGAT subtest scores of third grade 
GATSs at the beginning and end of the pilot program for GATSs as well as the results of 
the Kruskal-Wallis test analyses. The differences in PBL medians for the third grade 
subtests and the composite are greater than the differences in non-PBL medians. The 
scaled score changes of third graders had the following H scores and significance levels: 
verbal - H(1) = 21.336, p < .001; quantitative - H(1) = 19.732, p < .001; nonverbal - H(1) 
= 9.825, p = .002; and composite - H(1) = 21.688, p < .001. The distributions of third 
grade COGAT score changes are statistically significant where p < .05. As a result of the 
significance levels, I rejected the null hypothesis for all subtests and the composite for 
third grade students. 
Table 5 
 
Differences Between Third Grade PBL and non-PBL Participants 
  Verbal Quantitative Nonverbal Composite 
PBL 
N 20 20 20 20 
Mdn 196 204 208.5 204.5 
No 
PBL 
N 20 20 20 20 
Mdn 186 176 199 186.5 
Total 
N 40 40 40 40 
Mdn 191 184 203 192.5 
Kruskal-Wallis H 21.336 19.732 9.825 21.688 
df 1 1 1 1 
p .000 .000 0.002 .000 
Note. p values of .000 are interpreted as p < .001.  
Table 6 shows the differences in median COGAT subtest scores of fourth grade 
GATSs at the beginning and end of the pilot program for GATSs as well as the results of 
the Kruskal-Wallis test analyses. The differences in PBL medians for the fourth grade 
subtests and the composite are greater than differences in the non-PBL medians. The 
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scaled score changes of fourth graders had the following H scores and significance levels: 
verbal - H(1) = 9.091, p = .003; quantitative - H(1) = 12.523, p < .001; nonverbal - H(1) 
= 3.895, p = .048; composite - H(1) = 14.765, p < .001. The distributions of fourth-grade 
COGAT score changes are statistically significant where p < . 05. As a result of the 
significance levels, I rejected the null hypothesis for all subtests and the composite for 
fourth grade students. 
Table 6 
 
Differences Between Fourth Grade PBL and non-PBL Participants 
  Verbal Quantitative Nonverbal Composite 
PBL 
N 19 19 19 19 
Mdn 208 207 216 212 
No 
PBL 
N 19 19 19 19 
Mdn 194 180 199 192 
Total 
N 38 38 38 38 
- 203 196 202 195.5 
Kruskal-Wallis H 9.091 12.523 3.895 14.765 
df 1 1 1 1 
p 0.003 .000 0.048 .000 
Note. p-values of .000 are interpreted as p < .001  
To conclude the analysis of the relationship between PBL and COGAT scores, the 
data, in Tables 3-6, demonstrate that apart from one subtest in second grade, the null 
hypotheses were rejected throughout the grades in all the subtests and composite score 
changes of the COGAT. Thus, it can be concluded that participation in PBL did have a 
significant effect on GATSs academic achievement at ESC as measured by changes in 
COGAT scores. In addition, as every PBL median score was greater than every non-PBL 
median score across the board, it can be further stated that the effect PBL had on the 
academic achievement of GATSs was positive. It is not possible to determine the factors 
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that contributed to the decrease in nonverbal scores for second grade students. It is 
possible that a larger sample size would have yielded different results. 
HG and COGAT Score Changes 
For the remainder of the data analysis, I sorted the data by the independent 
variable, HG, to answer the second research question. Each grade level group of students 
was divided by the type of instructional grouping that was used for the PBL instruction, 
which was either HG or non-HG. Because the data were sorted by a different independent 
variable, HG, the number of elements, medians, and descriptors listed in Tables 7-10 are 
dissimilar to those in Tables 3-6. 
Table 7 shows the differences in median COGAT subtest scores of first grade 
GATSs who were grouped or not grouped that participated in the pilot program for 
GATSs as well as the results of the Kruskal-Wallis test analyses. The differences in HG 
medians remain unchanged or decreased when compared to the differences in non-HG 
medians. The scaled score changes of first graders had the following H scores and 
significance levels: verbal - H(1) = .002, p = .964; quantitative - H(1) < .001, p = 1.000;n 
verbal - H(1) < .001, p = 1.00; composite - H(1) = .75, p = .785. The distributions of first 
grade COGAT score changes are not statistically significant; all p > .05. As a result of the 
significance levels, I could not reject the null hypothesis for any subtests or the composite 





Differences Between First grade HG and non-HG Participants  
  Verbal Quantitative Nonverbal Composite 
HG 
N 7 7 7 7 
Mdn 177 189 199 188 
No HG 
N 11 11 11 11 
Mdn 182 182 199 188 
Total 
N 18 18 18 18 
Mdn 179.5 185.5 199 188 
Kruskal-Wallis H 0.002 0 0 0.075 
df 1 1 1 1 
p 0.964 1.000 1.000 0.785 
Note. p-values of .000 are interpreted as p < .001 
 
Table 8 shows the differences in median COGAT subtest scores of second grade 
GATSs who were grouped or not grouped that participated in the pilot program for 
GATSs as well as the results of the Kruskal-Wallis test analyses. The differences in HG 
medians are greater than the differences in non-HG medians. The scaled score changes of 
second graders had the following H scores and significance levels: verbal - H(1) = 
1.647, p = .199; quantitative - H(1) = .013, p = .909; nonverbal - H(1) = 1.313, p = .252; 
Composite - H(1) = 2.699, p = .100. The distributions of second grade COGAT score 
changes are not statistically significant; all p > .05. As a result of the significance levels, I 
could not reject the null hypothesis for any subtests or the composite in second grade 
students. 
Table 9 shows the differences in median COGAT subtest scores of third grade 
GATSs who were grouped or not grouped that participated in the pilot program for 
GATSs as well as the results of the Kruskal-Wallis test analyses. The differences in HG 
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medians are greater than the differences in non-HG medians. The scaled score changes of 
third graders had the following H scores and significance levels: verbal - H(1) = 
1.913, p = .167; quantitative - H(1) = .2.940, p = .086; nonverbal - H(1) = .330, p = .566; 
composite - H(1) = 3.063, p = .080. The distributions of third grade COGAT score 
changes are not statistically significant; all p > .05. As a result of the significance levels, I 
could not reject the null hypothesis for any subtests or the composite for third grade 
students. 
Table 8  
 
Differences Between Second grade HG and non-HG Participants  
  Verbal Quantitative Nonverbal Composite 
HG 
N 9 9 9 9 
Mdn 187 193 196 187 
No HG 
N 11 11 11 11 
Mdn 174 189 190 184 
Total 
N 20 20 20 20 
Mdn 174 189 193 186.5 
Kruskal-
Wallis H 
1.647 0.013 1.313 2.699 
df 1 1 1 1 
p 0.199 0.909 0.252 0.100 
Note. p values of .000 are interpreted as p < .001  
Table 10 shows the differences in median COGAT subtest scores of fourth grade 
GATSs who were grouped or not grouped that participated in the pilot program for 
GATSs as well as the results of the Kruskal-Wallis test analyses. The differences in HG 
medians are greater than the differences in non-HG medians. The scaled score changes of 
fourth graders had the following H scores and significance levels: verbal - H(1) = 
5.487, p = .019; quantitative - H(1) = 1.228, p = .268; nonverbal - H(1) = .813, p = .367; 
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composite - H(1) = 3.695, p = .055.  As a result of the significance levels of quantitative, 
nonverbal, and composite score changes, which are all greater than .05, I could not reject 
the corresponding null hypotheses for fourth grade students. I only rejected the null 
hypothesis for the verbal subtest because p =.019. 
Table 8 
 
Differences Between Third grade HG and non-HG Participants 
  Verbal Quantitative Nonverbal Composite 
HG 
N 9 9 9 9 
Mdn 203 213 213 209 
No HG 
N 11 11 11 11 
Mdn 196 195 207 200 
Total 
N 20 20 20 20 
Mdn 196 204 208.5 204.5 
Kruskal-Wallis H 1.913 2.94 0.33 3.063 
df 1 1 1 1 
p 0.167 0.086 0.566 0.080 




Differences Between Fourth grade HG and non-HG Participants 
  Verbal Quantitative Nonverbal Composite 
HG 
N 9 9 9 9 
Mdn 213 207 217 219 
No HG 
N 10 10 10 10 
Mdn 201.5 204 207.5 197.5 
Total 
N 19 19 19 19 
Mdn 208 207 216 212 
Kruskal-Wallis H 5.487 1.228 0.813 3.695 
df 1 1 1 1 
p 0.019 0.268 0.367 0.055 




To conclude the analysis of the relationship between HG and COGAT score 
changes, the data, in Tables 7-10, demonstrate that apart from one subtest in fourth grade, 
I could not reject the null hypotheses throughout the grades in all the subtests and 
composite score changes of the COGAT. Thus, it can be concluded that the grouping of 
students did not have a significant effect on GATSs academic achievement as measured 
by COGAT score changes at the ESC. Although the differences in median score changes 
of the students who received HG increased at all levels, when compared to the students 
who did not receive HG, the increases were not enough to be considered significant. The 
small sample size could be a contributing factor to these results. Additional students 
might have yielded increases of that showed greater significance. 
Conclusion 
The lack of an appropriate educational setting for the GATSs at this urban charter 
school was the problem addressed in this study. While teachers provided enrichment 
activities for GATSs, students did not participate in PBL nor were they grouped 
homogeneously. Both active participation in PBL and homogeneous grouping have been 
demonstrated to provide education benefits for GATSs. By exploring the relationship 
between PBL, HG, and GATSs achievement, the results of this study have the potential 
to affect positive social change. 
The results of the data analysis suggest that GATSs can be best supported 
educationally by learning in an educational environment that encourages and offers in 
PBL activities. These results led to two possible project options: a position paper that 
recommended that GATSs be grouped homogeneously as they engaged in PBL or a PBL 
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curricular unit. However, I decided to do the curricular unit, because it would provide an 
exemplar for teachers seeking to replicate that type of curricular unit. 
In the next section, I delineate the project specifics, which will provide an 
example of the type of educational activities that provide the best educational challenge 
for GATSs. In addition to discussing the purpose and rationale, I include a review of the 
literature to provide a background context for the project. Finally, I include detailed 
project specifics and a discussion of the project evaluation.  
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Section 3: The Project 
Introduction 
As schools work to meet the educational needs of diverse learners, it behooves 
them to expand their instructional practices. By sharing the results of the study in the 
previous section, I demonstrated that a positive relationship between PBL and the 
COGAT scores of GATSs exists. HG was also shown to have a slight, but not significant, 
influence on their scores. Based on the results of the study, I decided that a curriculum 
plan in the form of a PBL unit was the most appropriate deliverable artifact to develop as 
a project. The findings indicate that the creation of a sample project-based curriculum 
unit would be beneficial for teachers of GATSs.  
In this section, I explain the project that provides teachers with activities and other 
resources to better help their GATSs achieve their academic goals. The project could 
serve as an example that teachers could emulate in creating their own projects. In 
addition to discussing the purpose and rationale for the project, I present a review of the 
literature to provide background context for the project and its design. The section 
concludes with a description of the method of evaluation for the delivered project. 
Rationale 
As noted in Section 1, the GATSs at ESC lacked an appropriate educational 
setting to meet their special needs. While the teachers at the school would like to provide 
appropriate instruction to the GATSs, they lack the curricular materials that could 
facilitate this instruction. In order for instructional change to occur at ESC, the staff 
would need access to a curriculum that would fulfill the lack (see Boyce, Van Tassel-
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Baska, Burruss, Sher, & Johnson, 1997). Therefore, the audience for this curriculum plan 
was the school’s administration who are responsible for curriculum, instruction, and 
assessment at ESC. Researchers have noted that while PBL is beneficial to students, 
teachers can be reluctant to use it in their educational practice because it is a distinct 
departure from traditional instruction (Revelle, 2019). Therefore, an explicit, well-
researched PBL curriculum plan will provide a guide that the school’s administration can 
disseminate to curriculum committees and teachers. The hope is that this project will 
provide an exemplar that can be used to create future PBL curriculum units.  
A well-designed curriculum facilitates teacher instruction and student growth 
(Boyce et al., 1997). Rationalizing that the ESC administration and teachers would need 
to create their own PBL units, I believed that a PBL unit was the ideal project that would 
best benefit the administration and teachers at ESC. Because they may not be versed in 
writing curriculum, especially when using the backward design method, both the teachers 
and the students could benefit from instruction in curriculum design. Providing the staff 
with a curriculum exemplar could provide a solution to the problem of the lack of 
appropriate instruction for the GATSs at the school. In the literature review, I center on 
the importance of standards-based curriculum and backward design, a method of 
curriculum design in which the instruction content is determined by its assessment (see 
Wiggins & McTighe, 2006; Ziegenfuss & LeMire, 2019). In the following subsection, I 
also discuss topics relevant to the curriculum plan. 
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Review of the Literature  
In this literature review, I cover the curriculum and its importance in education as 
well as backward design. The Walden University Library Education Research search 
engine was employed to search the following key terms: curriculum, curriculum theory, 
curriculum design, educational standard, and backward design. John Dewey was also 
used as a search term because he is considered the father of inquiry curriculum, from 
which PBL has developed. Finally, the terms coronavirus and health education were 
searched to find background information to support the selection of the topic of the 
curriculum unit. Because the project is a PBL unit on the causes of epidemics, I searched 
these terms to provide a content basis for the curriculum project. Using delimiters, I 
found sufficient articles that were published in or after 2015. 
John Dewey 
Prior to Dewey, education in the United States focused on rote memorization and 
learning (Beard, 2018). This traditional view of education was contrary to that of the 
progressive educational reformer, Dewey (Beard, 2018; Williams, 2017). Dewey 
transformed the U.S. education system and believed that education was an interactive 
process and that students learned best when they were able to actively participate in their 
education (Holt, 2020; Rocco & McGill, 2018). Dewey’s philosophy about education and 
learning, based upon experiential learning, has impacted educators and is incorporated 




A belief in problem-solving was fundamental to Dewey’s theory of education, 
which was grounded in the thought that the purpose of education was to encourage the 
natural interests of students through real-life experiences (Beard, 2018; Holt, 2020). 
According to the theory, students could build on the knowledge and skills gained from 
authentic problem-solving experiences by transferring it to new situations (Beard, 2018; 
Dewey, 1913; Holt, 2020). 
In Dewey’s (1913) view, the purpose of education was not the attainment of a set 
of teacher-mandated skills but rather the ability to use those skills in authentic situations. 
According to Dewey, in order for education to be its most effective, students must be able 
to relate the information to past experiences and build on those past experiences to 
deepen and acquire new knowledge (Beard, 2018; Williams, 2017). This emphasis on 
experiential learning differs from the student experience in many classroom settings. 
The idea of isolating instruction from purpose was anathema to Dewey (1913), 
and when this occurred, students exhibited disinterest and boredom (Wraga, 2019). The 
traditional approach of learning through rote memorization did not foster true learning; 
however, when students had a purpose or goal for education, they developed an interest 
in the educational activity (Dewey, 1913; Rocco & McGill, 2018). In other words, 
whenever students were solving problems, they became more engaged and actively 
sought out the information needed to solve problems (Rocco & McGill, 2018). In 
Dewey’s child-centered classroom, students could solve problems as a community 
through a curriculum based on inquiry (Beard, 2018; Williams, 2017; Wraga, 2019). 
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At the end of the 19th century, Dewey began an experimental lab school to put 
theories into practice  (Holt, 2020). Through the students at the lab school, Dewey was 
able to test and refine an inquiry curriculum. At the school, students were able to explore 
and learn through experience; however, this was not a random experience (Dewey, 1913). 
Dewey believed that it was the school’s responsibility to provide an inquiry-based 
curriculum that included activities, such as projects and experiences, that would guide 
students to the desired understanding (Beard, 2018; Rocco, 2018).  
In an inquiry-based curriculum, students are never told how to make sense of their 
experiences or what to think (Dewey, 1913). Although they are guided, students remain 
in control of their learning. The curriculum Dewey designed allowed for the 
implementation of the concept of experiential learning through problems or projects and 
promote the study of pedagogy (Holt, 2020). It is for these reasons that Dewey’s 
educational theories are fundamental to PBL. 
Curriculum 
The term curriculum can refer specifically to a planned sequence of instruction in 
the educational process (Livingstone, 2019). The type of curriculum an educational 
system has in place is a guiding force in the delivery of students’ instruction (Clark, 
2015). For much of the 20th century, the traditional curriculum of learning, which 
focused on rote memorization and the acquisition, rather than the application, was the 
norm in most schools (Lipsky, 1992; Miller, 1986). This type of curriculum was opposed 
by Dewey and other adherents of the progressive school of thought; reform in this school 
of thought was based upon democratic principles and included educators as agents of 
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change (Wraga, 2019). In the 1960s and again in the 1980s, attempts were made to 
reform the curriculum to become more progressive; however, they were short lived and 
largely unsuccessful (Greer, 2018; Lipsky, 1992; Tirozzi & Uro, 1997).  
However, over the past few decades, the curriculum in the United States has 
undergone change. In the past, local education authorities decided what students should 
learn (Tyler, 1981). There has been a shift toward an outcome- or standard-based 
curriculum reform that has concentrated on setting challenging academic standards that 
describe the specific content that students should know as they build the skills necessary 
to eventually become part of the workforce (Greer, 2018; Ozar et al., 2019; Petrilli, 2020; 
Tirozzi & Uro, 1997). Rather than just a set of fact-based, teacher-decided, essential 
learnings, the reform movement called for instructional content with measurable 
standards that were achievable for all school students, and as such, standards are crafted 
to be challenging but not unachievable for students (Tirozzi & Uro, 1997). 
As curriculum was reformed, an effective standards-based curriculum framework 
came to encompass four elements: objectives, content, learning experiences, and 
evaluation (Livingstone, 2019). The curriculum framework serves to gradually build 
students’ understanding of requisite skills by having students partake in activities that 
access their prior knowledge (Cook & Weaver, 2015, Smith et al., 2017). The goal of a 
curriculum framework is to lay the cornerstone for a lifetime of education and learning by 
dispensing high-quality instruction to students through the four components (Clark, 2015; 
Tyler, 1981). Objectives are the skills that students demonstrate to indicate mastery 
(Gamson, Eckert, & Anderson, 2019). In standards-based instruction, the teacher plans 
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learning experiences to disseminate the subject area content to students (Livingstone, 
2019). Because curriculums are living documents, they must be regularly evaluated to 
determine how well they are meeting the objectives and if they will need to be revised 
(Gamson et al., 2019; Lang & Collins, 2019; Livingstone, 2019; Smith et al., 2017).  
A key aim of standards-based curriculums is to provide differentiated instruction 
to students so that all students may succeed. Differentiation allows teachers to modify the 
level of instructional difficulty without changing the instructional content (Archambault 
et al., 1993). Although differentiation helps to meet the needs of diverse students, this 
vital teacher practice is infrequently used (Bogen et al., 2019). One way to achieve this 
differentiation is through the use of PBL, a type of inquiry instruction. The purpose of 
inquiry-based instruction is to spark students’ curiosity so that they desire to seek out the 
answers to their questions (Goldenberg, 2019). During the experiences that students have 
and the process of finding answers, students learn the subject matter content.  
Twenty-first-century students require 21st-century tools to achieve 21st-century 
learning goals. No discussion of a curriculum can be complete without the inclusion of 
technology. In order to have an effective curriculum, technology should be fully 
integrated into it (Sardone, 2019). Learning experiences that are designed within an 
effective curriculum give the student time to practice with a repertoire of electronic tools 
and resources (Bond, 2020). With technology, students are better able to engage in self-
directed inquiry learning and become autonomously independent (Livingstone, 2019; 
Sardone, 2019). Students learn to integrate technology in their inquiry, so that they may 




Several models for curriculum design have emerged as a result of the focus on 
subject content standards. Frequently, curriculum is designed to be implemented by 
examining the content standards, then creating learning activities to disseminate the 
content (Kumpas-Lenk, Eisenschmidt, & Veispak, 2018). Once the content is shared with 
students, assessments are designed and given to students in order that students may 
demonstrate the acquisition of the knowledge (Kelting-Gibson, 2005). However, a more 
intentional curriculum design is backward design, which begins with assessment (Cohen, 
2015; Mills, Wiley, & Williams, 2019; Ziegenfuss & LeMire, 2019). Like a driver using 
a road map to plot the route to their destination, backward curriculum design begins with 
the desired knowledge that students are expected to acquire from instruction (Mills, et al., 
2019; Ziegenfuss & LeMire, 2019). This directly contrasts with traditional curriculum 
design, which is like the driver who starts the journey but has no clear destination in 
mind.  
Coined by Wiggins and McTighe (2006) in their book of the same name, the 
phrase “understanding by design” builds on the work of Tyler. Tyler stressed the 
importance of assessment in a curriculum, and understanding by design accordingly starts 
with assessment (Baker, 2013). Using backward design ensures that the instruction for 
the subject content is focused and organized, thereby fostering a more thorough 
understanding of the content. Because teachers can use a backward designed curriculum 
as a framework for developing teaching modules, the possibility exists that with 
curriculum, students may learn faster and with a deeper level of understanding. By 
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focusing on what students need to learn, teachers can design learning experiences that 
guide students towards the desired instructional goal. 
According to Wiggins and McTighe (2006), there are three discrete stages of 
backward curriculum design. The tasks in the stages are to (a) identify the learning 
objectives from the standards, (b) determine the assessments practices that provide 
evidence meeting the learning objectives, and (c) implement instructional activities that 
enable students to achieve the learning objectives (Boozer & Carlson, 2015; Paesani, 
2017). In backward design, curriculum designers unpack content standards to determine 
the essential questions. As designers unpack the standards, they generate the big concepts 
that can be turned into the higher-order questions, that form the basis for assessment and 
planning. Once the curriculum endpoint is known, then assessments can be designed that 
align with the learning objectives. Finally, the designer determines the instructional 
components that will guide students to reaching the assessment destination, paying close 
attention to ensure that instructional activities are relevant to the learning outcomes 
(Black & Allen, 2019). Because the focus is on essential questions, students comprehend 
the enduring understandings that form the bedrock of lifelong learning (Alenezi, 2016; 
McFadden & Roehrig, 2017; Mills et al., 2019; Ziegenfuss & LeMire, 2019) 
Differentiated instruction is inherent in backward design. Because the focus of 
backward design is learning outcomes rather than teaching, it is rooted in learning 
principles that engage students (Kumpas-Lenk, et al., 2018; Ziegenfuss & LeMire, 2019). 
Both the instructional activities and the assessment product can be varied to reflect 
students’ interests or learning styles. Students have a selection of instructional activities 
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that address their various learning styles. They also have a choice in how to demonstrate 
subject content mastery (Taylor, 2015). Because backward design is student-centered, 
students can build upon prior knowledge and construct content meaning. This type of 
curriculum planning allows students to reflect upon their own learning. The inherent 
choice motivates students, who are then inspired to master the subject content (Butler, 
Heslup & Kurth, 2015). For these reasons, backward design is suitable for all types of 
inquiry learning, including PBL. 
Epidemics 
The world is currently fighting a global pandemic caused by the novel 
coronavirus, COVID-19. Schools worldwide have been shut down leaving millions of 
students at home (Kennedy, 2020). Around the world, students have questions about this 
virus that has affected their lives. Being a new virus, students have little to no factual 
knowledge of it (Mian & Khan, 2020). Because the virus is a hot topic in social media, 
students’ perceptions and beliefs may be are shaped by the juxtaposition of factual and 
false social content (Al-Hazmi, Gosadi, Somily, Alsubaie, & Bin Saeed, 2018; Lugemwa, 
(2020). 
Across the world, basic health information is taught in school to most students. 
However, while students may be familiar with the word virus, they frequently have 
misconceptions regarding the transmission and prevention of viruses. Simon, Enzinger, 
and Fink (2017) surveyed European children and discovered that their knowledge related 
to viruses was fragmented. Specifically, over one half of the students did not know the 
correct relationship between viruses, vaccines, and antibiotics. Likewise, in a study of 
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Philippine students, Gregorio et al. (2019) discovered that students exhibited 
misconceptions about how another virus, Zika, was spread. 
Schools are required to provide science-based health education to students, but 
frequently that instruction lacks depth. Based on this evidence, students lack knowledge 
regarding viruses. Teaching students about viruses at school is important. The smaller the 
world becomes globally, the more likely it is that students will require this knowledge. 
While this is the first epidemic to affect the United States, it is likely it will not be the last 
one (Doornekamp et al., 2017; Koralek, Runnerstrom, Brown, Uchegbu, & Basta, 2016). 
As a result, students lack science based, health relevant knowledge that may contribute to 
the continued spread of viral disease. 
The scientific study of viruses and epidemics is one that could be readily be 
taught using PBL. Science and social studies standards lend themselves to 
multidisciplinary units of study (Sumrall & Schillinger, 2004). In addition, it is a real-
world problem that students can relate to and think critically about as they attempt to find 
a solution.  
Summary 
Based on the analysis of the COGAT scores in Section 2 of this study, engaging 
in PBL would benefit the GATSs academically; it follows that the project for the study 
should be a PBL curriculum plan. Never having written a curriculum plan, it was 
essential that I understood the foundational background for writing one, as well as what 
constitutes an effective plan. It was also necessary to develop knowledge of using 
Wiggins and Tighe’s (2006) curriculum templates. 
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A standards-based curriculum is a document that teachers can use to guide their 
instruction and raise the level of academic performance of their GATSs at ESC. 
Providing a standards-based, PBL curriculum sets the level of excellence for a PBL 
curriculum at ESC. Additionally, it will furnish the necessary support teachers as they 
move through their own PBL curriculum development process (see McFadden & 
Roehrig, 2017). 
Project Description 
The project is a PBL curriculum plan for the third and fourth grade GATSs at the 
ESC that is written using backward design. The Understanding by Design templates 
created by Wiggins and Tighe would be used to guide the curriculum plan structure. The 
needed resources to present the project would be a meeting with the administration at 
ESC. This meeting would include the president of the principal and department 
supervisors at ESC, as well as the chairman of the board of directors because the chair 
has final approval for curriculum recommendations. The ESC already has some supports 
to aid in the project implementation. The available supports would be classroom space to 
conduct the pilot and presence of the testing materials used to select students because this 
would be a curriculum designed for GATSs.  
There was a need for an alternative method of instruction for the GATSs at ECS.  
The project would assist teachers in creating PBL curricular units for the GATSs in their 
classrooms. Based upon a current event of which students have some basic knowledge – 
the COVID-19 pandemic – the curriculum plan will provide an exemplar of a PBL 
curriculum plan. Using the project as a model, teachers will then be able to replicate the 
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curriculum using topics of their choosing. As a result, the only barriers would be teachers 
who would be unwilling to take the time to research and to create a differentiated PBL 
curriculum for the GATSs at the school. However, since the administration is supportive 
of the project, it is conceivable that implementation could be a school mandate, which 
would, therefore, remove the barriers.  
To ensure a smooth implementation and cooperation of all teachers, professional 
development is needed before teachers can create their own curricular units. This training 
can be completed prior to the official start of the 2021-2022 school year. ESC has 2 
weeks of professional development before the beginning of the year. The teachers would 
have all of the fall to research and write their plans. The proposal for the implementation 
of this project recommends that the administrators use the curriculum plans at the 
beginning of 2022. The teachers should receive notice of the new expectation as soon as 
possible. The professional development should include a detailed walkthrough of the 
process of creating the curriculum.  
Project Evaluation Plan 
This project was developed to solve the problem of the GATSs at ESC. I created 
the curriculum plan to serve as an exemplar for the teachers’ creation and use of PBL. To 
assess the implementation of the project, school leaders require a means of evaluation. In 
order to ascertain to what extent, the project achieves its aims, a goal-based evaluation 
can be used. Teachers can submit their curricular units to provide evidence that the stated 
aims have been met (Youker, Zielinski, Hunter, & Bayer, 2016). 
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The project evaluation period could be the 2021-2022 school year. The key 
stakeholders are the evaluators and those who are evaluated – school administration and 
classroom teachers. The school administration can review the curricular plans to 
document the degree of implementation of the project guidelines. Administrators 
regularly review teachers' plans to ensure that they meet curriculum standards and adhere 
to the school guidelines. It is appropriate for teachers to develop a curriculum for their 
students because the teachers have distinctive knowledge of their students enabling them 
to differentiate. If teachers are provided professional development in curriculum 
mapping, planning, and design, they can create their own curriculums, because teachers 
have expertise in the knowledge, skills, and experiences that are necessary to meet 
curricular needs (Butler et al, 2015; McFadden & Roehrig, 2017). 
Project Implications  
As stated in Section 1, GATSs are not always educationally challenged in 
traditional classrooms. Instead, GATSs benefitted when they had special services, such as 
smaller classrooms, instruction with similar students, different pacing and resources, or 
trained teachers. Also, the research demonstrated that when they were given real-life 
problem-solving and project-based instruction, GATSs achieved academic success. The 
purpose of the project was to rectify that situation, by providing an alternative 
instructional strategy for GATSs. The implication was that with specially designed 
curriculum materials, the students would be rewarded with a higher level of academic 
performance and higher interest in schooling which would follow them throughout their 
educational career.  
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This project could help the administrators at the ESC prevent the GATSs at the 
school from becoming underachievers. If students are not challenged, it is possible that 
they will only achieve at the level of the class, which might be below their potential. 
Providing the GATSs with a challenging curriculum at an early age has the possibility of 
ensuring that they will work to achieve their highest potential. This is important because 
the student population is overwhelmingly African American and Hispanic, and 
traditionally these students have been underrepresented in GATPs. Nationally, an 
achievement gap exists between minorities and white students. For this reason, this 
project could help close the achievement gap. 
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Section 4: Reflections and Conclusions 
In this section, I share my reflections and conclusions about the task of writing 
this project study. This section includes the strengths and limitations of the project as 
well as possible alternatives. I also discuss scholarship, implications, and directions for 
future studies. Finally, this section ends with a reflection on my personal growth during 
this process. 
Project Strengths and Limitations 
The strengths and weaknesses of this project lie in its use. Creating a curriculum 
is a challenging task for teachers, one that adds another layer to their professional 
responsibilities. When teachers create a curriculum, they can bring to it both their 
strengths and weaknesses as professionals. The effectiveness of the curriculum is 
determined by whether the teacher allows their strengths or their weaknesses to be 
dominant and inform the project. Teachers have an intimate knowledge of their students, 
so this strength can add to the curriculum they create; however, because teachers may 
have no experience with curriculum design, this weakness can detract from the 
curriculum development.  
One strength of this project was that the curriculum plan was designed to solve 
the problem at ESC, and as a result, it met the needs of the school’s administration. In the 
analysis of the data in Section 2, I provided evidence that a curriculum plan could be the 
desired output. In addition, the literature demonstrated that curriculum should be well 
researched and structured using backward design (Black & Allen, 2019; Boozer & 
Carlson, 2015). These precepts informed the writing of the project. Frequently, mass-
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produced curriculum resources do not always meet the needs of teachers (Butler et al., 
2015). The goals of the curriculum and the needs of teachers and students may be 
misaligned in a one-size-fits-all curriculum. One way to alleviate this mismatch is for 
teachers to create their own curriculum resources. The fact that this project was written 
for a specific student population was an additional strength. 
I designed this project to improve the learning opportunities of GATSs at ESC by 
creating a sample curriculum plan that teachers could use to inform their own curriculum 
writing. However, creating curriculum forces teachers to become designers and not just 
users of the curriculum. Their discomfort can cause them to be reluctant creators, which 
would cause a limitation for the project. In addition, the administration has control over 
the implementation of the project, which also limits the project. Finally, assuming that the 
administration approves the implementation of the project, there is also no guarantee that 
teachers will use the curriculum model with fidelity even though they have written it 
themselves. This could happen because teachers at the school may not want to step out of 
their traditional roles (see McFadden & Roehrig, 2017). 
Recommendations for Alternative Approaches 
At one time I thought that the excellence gap (i.e., the gap in achievement that 
exists between comparable populations African Americans and White students) was 
another way to frame the issue at ESC; however, the school is predominantly African 
American and had no data that can be analyzed along racial lines. A second alternative 
would have been to compare the data of students of one grade with students of another 
grade rather than aggregate the data. However, because the sample size for each grade 
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level was small, this would have limited the data analysis and resulted in a greater margin 
of error because there would have been fewer data points. 
The results of the data analysis determined the form of the project. While I chose 
a curriculum plan as the project, it was not the only approach that I could have taken. An 
alternative project could have been a position paper. The purpose of a position paper is to 
present a convincing argument in support of a particular action (Powell, 2012). Rather 
than creating an actionable exemplar for the teachers to model, in a position paper I 
would have addressed the school policy for a GATP. The difference in the project is the 
scope of the audience and whether the focus is on teachers and administration or simply 
the administration. Because the school previously had a GATP, there was not a need to 
convince the administration of the efficacy of GATPs. Since support for GATSs was not 
in question, I made the decision that the project should have the widest audience possible 
and targeted it toward the administration and teachers making the PBL curriculum the 
most useful actionable project. 
Scholarship, Project Development and Evaluation, and Leadership and Change 
It is important to have teacher leaders, educators who are reflective scholars 
working to improve the schools in which they work. During this doctoral journey, I have 
had to experience the education system in a new manner with an eye toward social 
change. The process of defining the problem of GATSs and looking for answers on a 
deeper level guided my scholarly direction. This process of identifying a thesis and 
looking for evidence to support it is one that I have frequently directed for my students, 
albeit on a much smaller level. As a teacher, when I looked at the classrooms around 
56 
 
mine, the issue of GATSs has always stood out to me. Just as I have guided my students 
to find support for their beliefs, I have had to search through literature to provide 
evidence, on a much greater scale, that my topic was worthy of scholarly study.  
The principle that guided the project development was improving the education of 
students. The process forced me to focus on a single aspect of the issue of GATSs and 
refine my theories lest I produce a tome. At the same time, I had to examine my own 
assumptions and beliefs as a practicing educator. As change is the system by which 
growth occurs, this process has altered me and guided my growth as a teacher leader, 
with the goal of improving the education of my students and the students who come after 
them. The goal of teaching is to positively affect students. Becoming a teacher leader 
allows educational change to affect more than just the students in my classroom. 
Ultimately, while I am the one earning a doctoral degree, it is my students who will 
benefit. 
Reflection on Importance of the Work 
The job of a teacher is to assist students in reaching their full potential. As my 
research has demonstrated, there is a need for all students to have quality instruction to 
help them meet those goals. No student should be held back due to a lack of instruction. 
All teachers should have the materials they need to assist their students. The stakeholders 
in the education system (i.e., parents, teachers, and administrators) are accountable for 
ensuring that all students receive the education they deserve. This study helps to achieve 
that goal by identifying a deficiency and providing a means of alleviating it.  
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The process of completing this project study has helped me grow as a writer, 
teacher, researcher, and advocate for social change for students. The doctoral process is 
the greatest venture I have ever undertaken, and it has forced me to grow as no other 
educational endeavor has. As I moved along this research journey, I performed the tasks 
of analyzing text, interpreting data, and creating a project. Practicing these thinking skills 
has honed my ability to think critically. I now realize that critical thinking is a circular 
process of self-reflection that leads to analysis, which leads to interpretation, which leads 
to creation, which causes self-reflection. Developing self-reflective critical thinkers is the 
desired aim of the education process. 
Implications, Applications, and Directions for Future Research 
The results of this study have the potential to affect students on an individual level 
at the school and a societal level through the teachers. Using the students’ COGAT 
scores, I was able to provide empirical evidence that GATSs’ academic achievement, as 
measured using COGAT scores, was raised when they participated in PBL. It is through 
societal change that true change in education occurs. By providing the teachers with an 
exemplar, the possible educational changes are magnified. 
The empirical evidence found in this study adds to the body of knowledge 
regarding the education of GATSs, which can be a controversial topic because it is 
sometimes depicted as elitist. Through analysis of the data, I confirmed the need for 
quality PBL, which guided the creation of the project. Because the project is a curriculum 
plan that is a model exemplar, it has the possibility of affecting change on a classroom 
level as well as on teachers. Teachers can use it to inform instruction in their class now 
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and in the future and, thus, affect the entire school population. Once the curriculum is 
made more challenging for one group of students, it follows that all students will benefit, 
for in the words of John F. Kennedy, “a rising tide lifts all boats” (Kennedy, 1962, 
paragraph 11). In other words, advancing the curriculum for one group of students will, 
over time, advance all students. 
Conclusion 
As researchers study students and instruction, they continually strive to make 
education relevant and accessible to 21st-century scholars. Pedagogy is not static. Like 
student learning standards that are revisited regularly to ensure they are meeting desired 
goals, educational pedagogy is constantly changing to seek out research-based, best 
instructional practices so that students achieve at their highest levels. PBL is a proven 
strategy to increase student achievement and deepen student understanding (Blumenfeld 
et al., 1991; Kokotsaki et al., 2016). In addition, it has been proven that GATSs benefit 
from a different type of instruction than is usually encountered in the traditional 
classroom setting (Brigandi et al., 2018; Miedijensky, 2018). Curriculum should be based 
upon the needs of students. The findings of this study helped to define a need for 
students, and I then used them to create a research-based solution to satisfy that need. 
Providing research-based curriculum plans that incorporate PBL can only benefit GATSs 
and, in turn, benefit other student populations as well. It is the responsibility of educators 





Adelson, J. L., & Carpenter, B. D. (2011). Grouping for achievement gains: For whom 
does achievement grouping increase kindergarten reading growth? Gifted Child 
Quarterly, 55(4), 265-278. doi:10.1177/0016986211417306 
Alenezi, H. (2016). Learning as the prize: Enhancing students’ intrinsic motivation 
through backward design. International Journal of Pedagogy & 
Curriculum, 23(1), 1–7. 
Al-Hazmi, A., Gosadi, I., Somily, A., Alsubaie, S., & Bin Saeed, A. (2018). Knowledge, 
attitude and practice of secondary schools and university students toward Middle 
East Respiratory Syndrome epidemic in Saudi Arabia: A cross-sectional 
study. Saudi Journal of Biological Sciences, 25(3), 572–577. 
doi:10.1016/j.sjbs.2016.01.032 
Archambault, F. X, Jr., Westberg, K. L., Brown, S. W, Hallmark, B. W, Zhang, W. 
Emmons, C. L. C., (1993). Classroom practices used with gifted third and fourth 
grade students. Journal for the Education of the Gifted, 16(2), 103-119. 
doi:10.1177/016235329301600203 
Ardila, A. (2016). L. S. Vygotsky in the 21st century. Psychology in Russia: State of Art, 
9(4), 4-15. doi:10.11621/pir.2016.0401 
Assouline, S. G., Colangelo, N., & Van Tassel-Baska, J. (2015). A nation empowered: 
Evidence trumps the excuses holding back America’s brightest students. IA City, 
IA: Connie Belin & Jacqueline N. Blank International Center for Gifted 
Education and Talent Development, University of Iowa. 
60 
 
Baker, E. (2013). Critical moments in research and use of assessment. Theory into 
Practice, 52(sup1), 83. doi:10.1080/00405841.2013.795445 
Beard, C. (2018). Dewey in the world of experiential education. New Directions for Adult 
& Continuing Education, 2018(158), 27–37. doi:10.1002/ace.20276 
Bernal, E. (2003). To no longer educate the gifted and talented: Programming for gifted 
and gifted and talented students beyond the era of inclusion. Gifted Child 
Quarterly, 47(3), 183-191. doi:10.1177/001698620304700302 
Black, S. & Allen, J. D. (2019) Part 9: Planning instruction. The Reference 
Librarian, 60(2), 93-108, doi:10.1080/02763877.2019.1571469 
Blumenfeld, P., Soloway, E., Marx, R., Krajcik, J., Guzdial, M., & Palincsar, A. (1991). 
Motivating project-based learning: Sustaining the doing, supporting the 
learning. Educational Psychologist, 26(3), 369-398. 
doi:10.1207/s15326985ep2603&4_8 
Bogen, E. C., Schlendorf, C. P., Nicolino, P. A., & Morote, E.-S. (2019). Instructional 
strategies in differentiated instruction for systemic change. Journal for Leadership 
and Instruction, 18(2), 18–22. 
Bond, M. (2020). Facilitating student engagement through the flipped learning approach 
in K-12: A systematic review. Computers & Education, 151. 
doi:10.1016/j.compedu.2020.103819 
Boozer, A., & Carlson, D. L. (2015). Planning backward to go forward. Teacher 
Education & Practice, 28(4), 522–547. 
Boyce, L. N., VanTassel-Baska, J., Burruss, J. D., Sher, B. T., & Johnson, D. T. (1997). 
61 
 
A problem-based curriculum: Parallel learning opportunities for students and 
teachers. Journal for the Education of the Gifted, 20(4), 363-379. 
doi:10.1177/016235329702000403 
Brigandi, C. B., Weiner, J. M., Siegle, D., Gubbins, E. J., & Little, C. A. (2018). 
Environmental perceptions of gifted secondary school students engaged in an 
evidence-based enrichment practice. Gifted Child Quarterly, 62(3), 289-305. 
doi:10.1177/0016986218758441 
Brighton, C. M., Moon, T. R., & Huang, F. H. (2015). Advanced readers in reading first 
classrooms. Journal for the Education of the Gifted, 38(3), 257-293. 
doi:10.1177/0162353215592501 
Butler, G., Heslup, S., & Kurth, L. (2015). A ten-step process for developing teaching 
units. English Teaching Forum, 53(3), 2–12. 
Bygren, M. (2016). Ability grouping’s effects on grades and the attainment of higher 
education: A natural experiment. Sociology of Education, 2, 118. 
doi:10.1177/0038040716642498 
Card, D., & Giuliano, L. (2016). Universal screening increases the representation of low-
income and minority students in gifted education. Proceedings of the National 
Academy of Sciences of the United States, 113(48), 13678-13683. 
doi:10.1073/pnas.1605043113 
Castro Superfine, A., Marshall, A. M., & Kelso, C. (2015). Fidelity of implementation: 
Bringing written curriculum materials into the equation. Curriculum 
Journal, 26(1), 164–191. doi:10.1080/09585176.2014.990910 
62 
 
ChanLin, L.-J. (2008). Technology integration applied to project-based learning in 
science. Innovations in Education and Teaching International, 45(1), 55-65. 
doi:10.1080/14703290701757450 
Chmielewski, A. K., Dumont, H., & Trautwein, U. (2013). Tracking effects depend on 
tracking type. American Educational Research Journal, 50(5), 925-957. 
doi:10.3102/0002831213489843 
Christie, K. (2007). Making assessments more meaningful. Phi Delta Kappan, 88(8), 
565-567. doi:10.1177/003172170708800803 
Clapper, T. C. (2015). Cooperative-based learning and the zone of proximal 
development. Simulation & Gaming, 46(2), 148–158. 
doi:10.1177/1046878115569044 
Clark, I. (2015). Formative assessment: Translating high-level curriculum principles into 
classroom practice. Curriculum Journal, 26(1), 91–114. 
doi:10.1080/09585176.2014.990911 
Cognitive Abilities Test, Form 6. (n.d.). Retrieved from http://www.hmhco.com/hmh-
assessments/ability/CogAT-6 
Cohen, S. (2015). Coteaching: A success story. Teacher Librarian, 5, 8. 
Colangelo, N., Assouline, S., & Gross, M. U. M., Ed. (2004). A nation deceived: How 
schools hold back America's brightest students (Vol. II). Iowa City, IA: Belin & 
Blank International Center for Gifted Education and Talent Development. 
Coleman, M. R. (1999, November/December). Back to the future: The top 10 events that 
have shaped gifted education in the last century. Gifted Child Today Magazine, 
63 
 
22(6), 16-18.  
Connor, C. M., & Morrison, F. J. (2016). Individualizing student instruction in 
reading. Policy Insights from the Behavioral and Brain Sciences, 3(1), 54-61. 
doi:10.1177/2372732215624931 
Cook, B. G., & Cook, L. (2008). Nonexperimental quantitative research and its role in 
guiding instruction. Intervention in School and Clinic, 44(2), 98-104. 
doi:10.1177/1053451208321565 
Cook, N. D., & Weaver, G. C. (2015). Teachers’ implementation of project-based 
learning: Lessons from the research goes to school program. Electronic Journal of 
Science Education, 19(6). 
Creswell, J. W. (2003). Research design: Qualitative, quantitative, and mixed methods 
approaches (2nd ed.). Thousand Oaks, CA: Sage. 
David, J. (2008). Project-based learning. Educational Leadership, 65(5), 80-82. 
Delcort, M. A. B., Cornell, D. G., & Goldberg, M. D. (2007). Cognitive and affective 
learning outcomes of gifted elementary students. Gifted Child Quarterly, 51(4), 
359-381. doi:10.1177/0016986207306320 
DeNisco, A. (2014). Are gifted students slighted in schools? District 
Administration, 50(2), 22.  
Dewey, J. (1913). The place of interest in the theory of education. Interest and Effort in 
Education. Boston, MA: Houghton Mifflin. doi:10.1037/14633-005 
Doane, D. P., & Seward, L. E. (2011). Measuring skewness: A forgotten 




Doornekamp, L., Stegers-Jager, K. M., Vlek, O. M., Klop, T., Goeijenbier, M., & van 
Gorp, E. C. M. (2017). Experience with a multinational, secondary school 
education module with a focus on prevention of virus infections. American 
Journal of Tropical Medicine and Hygiene, 97(1), 97–108. doi:10.4269/ajtmh.16-
0661 
Duffett, A., Farkas, S., & Loveless, T. (2008). High-achieving students in the era of 
NCLB (2nd ed.). Washington, DC: Thomas B. Fordham Institute.  
Duke, N. K. (2016). Project-based instruction. American Educator, 40(3), 4–42.  
Ecker-Lyster, M., & Niileksela, C. (2017). Enhancing gifted education for 
underrepresented students: Promising recruitment and programming 
strategies. Journal for the Education of the Gifted, 40(1), 79-95. 
doi:10.1177/0162353216686216 
Every Student Succeeds Act. (n.d.). Retrieved from 
http://www.everystudentsucceedsact.org/. 
Feldhusen, J. (1985). Education for the gifted and gifted and talented. Charting its growth 
and development. NASSP Bulletin, 69(482), 1-11. 
doi:10.1177/019263658506948201 
Ford, D. Y. (2014). Segregation and the underrepresentation of Blacks and Hispanics in 
gifted education: Social inequality and deficit paradigms. Roeper Review, 36(3), 
143-154. doi:10.1080/02783193.2014.919563 
Gagné, F. (2004). Transforming gifts into talents: The DMGT as a developmental 
65 
 
theory. High Ability Studies,15(2), 119-147. doi:10.1080/1359813042000314682 
Gagne, F. (2007). Ten commandments for academic talent development. Gifted Child 
Quarterly, 51(2), 93-118. doi:10.1177/0016986206296660 
Gallagher, J. J. (2015). Political issues in gifted education. Journal for the Education of 
the Gifted, 38(1), 77-89. doi:10.1177/0162353214565546 
Gamson, D. A., Eckert, S. A., & Anderson, J. (2019). Standards, instructional objectives 
and curriculum design: A complex relationship. Phi Delta Kappan, 100(6), 8–12. 
doi:10.1177/0031721719834022 
Geake, J., & Gross, M. (2008). Teachers’ negative affect toward academically gifted 
students: An evolutionary psychological study. Gifted Child Quarterly, 52(3), 
217-231. doi:10.1177/0016986208319704 
Gentry, M. (2006). No child left behind: Neglecting excellence. Roeper Review, 29(1), 
24-27. doi:10.1080/02783190609554380. 
George, P. (2005). A rationale for differentiating instruction in the regular classroom. 
Theory into Practice, 44(3), 185-192. doi:10.1207/s15430421tip4403_2 
Gifted and Talented. (n.d.). New Jersey student learning standards. Retrieved from 
https://www.nj.gov/education/aps/cccs/gandt/ 
Goldenberg, E. P. (2019). Problem posing and creativity in elementary-school 
mathematics. Constructivist Foundations, 14(3), 319–331. 
Gordon, M. (2016). Why should scholars keep coming back to John Dewey? Educational 




Grant, M., & Branch, R. (2005). Project-based learning in a middle school: Tracing 
abilities through the artifacts of learning. Journal of Research on Technology in 
Education, 38(1), 65-98. doi:10.1080/15391523.2005.10782450 
Gravetter, F., & Wallnau, L.B. (2008). Essentials of statistics for the behavioral sciences 
(6th ed.). Belmont, CA: Cengage Learning. 
Greer, J. (1990). Shattering the monolith. Exceptional Children, 56(4), 286-289. 
doi:10.1177/001440299005600401 
Greer, W. (2018). The 50 year history of the common core. Educational 
Foundations, 31(3/4), 100–117. 
Gregorio, E. R., Medina, J. R. C., Lomboy, M. F. T. C., Talaga, A. D. P., Hernandez, P. 
M. R., Kodama, M., & Kobayashi, J. (2019). Knowledge, attitudes, and practices 
of public secondary school teachers on zika virus disease: A basis for the 
development of evidence-based zika educational materials for schools in the 
Philippines. PLoS ONE, 14(3), 1. doi:10.1371/journal.pone.0214515 
Grgich, G. (2009). Gifted students in the No Child Left Behind era: Are their needs being 
addressed? California Reader, 42(2), 16-23. 
Grissom, J. A., & Redding, C. (2016). Discretion and disproportionality. AERA 
Open, 2(1), 1-25. doi:10.1177/2332858415622175 
Gulbahar, Y. & Tinmaz, H. (2006). Implementing project-based learning and e-portfolio 
assessment in an undergraduate course. Journal of Research on Technology in 
Education, 38(3), 309-327.  
Handa, M. C. (2015). Imagination first: Unleash the power of possibility. Gifted 
67 
 
Education International, 31(2), 117-141. doi:10.1177/0261429413489161 
Hanney, R. (2018). Doing, being, becoming: A historical appraisal of the modalities of 
project-based learning. Teaching in Higher Education, 23(6), 769–783. 
doi:10.1080/13562517.2017.1421628 
Harada, V., Kirio, C., & Yamamoto, S. (2008). Project-based learning: Rigor and 
relevance in high schools. Library Media Connection, 3, 14-20.  
Hertzog, N. B., Kaplan, S., Kaplan, S., & Hertzog, N. B. (2016). Pedagogy for early 
childhood gifted education. Gifted Child Today, 39(3), 134. 
doi:10.1177/1076217516644637 
Holt, L. (2020). John Dewey: A look at his contributions to 
curriculum. Academicus, 21(21), 142-150. doi:10.7336/academicus.2020.21.12 
Horak, A. K., & Galluzzo, G. R. (2017). Gifted middle school students’ achievement and 
perceptions of science classroom quality during problem-based learning. Journal 
of Advanced Academics, 28(1), 28–50. doi:10.1177/1932202X16683424 
Ilesanmi, O. S., & Alele, F. O. (2015). The effect of Ebola virus disease outbreak on hand 
washing among secondary school students in Ondo state Nigeria, October, 2014. 
The Pan African Medical Journal, 22. doi:10.11694/pamj.supp.2015.22.1.66 
Johnsen, S., Haensly, P., Ryser, G., & Ford, R. (2002). Changing general education 
classroom practices to adapt for gifted students. Gifted Child Quarterly, 46(1), 45-
63. doi:10.1177/001698620204600105 
Jolly, J. (2005). Pioneering definitions and theoretical positions in the field of gifted 
education. Gifted Child Today, 28(3), 38-44. 
68 
 
Jolly, J. L., & Hughes, C. E. (2015). The educational experience for students with gifts 
and talents. Teaching Exceptional Children, 47(4), 187-189. 
doi:10.1177/0040059915570257 
Jolly, J., & Kettler, T. (2008). Gifted education research 1994-2003: A disconnect 
between priorities and practice. Journal for the Education of the Gifted, 31(4), 
427-446. 
Jolly, J. L., & Robins, J. H. (2016). After the Marland report. Journal for the Education 
of the Gifted, 39(2), 132-150. doi:10.1177/0162353216640937 
Kaur, P. (2017). Social environment and construction of knowledge within Piagetian 
perspective. GYANODAYA: The Journal of Progressive Education, 10(1), 14–21. 
doi:10.5958/2229-4422.2017.00003.2 
Kelting-Gibson, L. M. (2005). Comparison of curriculum development 
practices. Educational Research Quarterly, 29(1), 26–36. 
Kennedy, J. F., Jr. (1962, August 17). Remarks in Pueblo, Colorado following approval 
of the Fryingpan-Arkansas Project. The American Presidency Project. Retrieved 
from https://www.presidency.ucsb.edu/documents/remarks-pueblo-colorado-
following-approval-the-fryingpan-arkansas-project 
Kennedy, M. (2020). Classes dismissed: The Covid-19 virus pandemic has shut down 
virtually the entire U.S. education system and disrupted the lives of millions of 
students and staff. American School & University, 92(6), 14–17. 
Kettler, T., Russell, J., & Puryear, J. S. (2015). Inequitable access to gifted 




Kokotsaki, D., Menzies, V., & Wiggins, A. (2016). Project-based learning: A review of 
the literature. Improving Schools, 19(3), 267-277. 
doi:10.1177/1365480216659733 
Koralek, T., Runnerstrom, M. G., Brown, B. J., Uchegbu, C., & Basta, T. B. (2016). 
Lessons from ebola: Sources of outbreak information and the associated impact 
on UC Irvine and Ohio university college students. PLoS Currents, 8. 
doi:10.1371/currents.outbreaks.f1f5c05c37a5ff8954f38646cfffc6a2  
Kumpas-Lenk, K., Eisenschmidt, E., & Veispak, A. (2018). Does the design of learning 
outcomes matter from students’ perspective? Studies in Educational 
Evaluation, 59, 179–186. doi:10.1016/j.stueduc.2018.07.008  
Laine, S., & Tirri, K. (2016). How Finnish elementary school teachers meet the needs of 
their gifted students. High Ability Studies, 27(2), 149–164. 
doi:10.1080/13598139.2015.110818 
Lang, X., & Collins, L. (2019). Planning professional development: What educators 
know about formative instructional practices. Mid-Western Educational 
Researcher, 31(4), 434–447. 
Latz, A., Speirs Nuemeister, K., Adams, C., & Pierce, R. (2009). Peer coaching to 
improve classroom differentiation: Perspectives from project CLUE. Roeper 
Review, 31(1), 27-37. doi:10.1080/02783190802527356 
Lee, S., Olszewski-Kubilius, P., Makel, M. C., & Putallaz, M. (2015). Gifted students’ 
perceptions of an accelerated summer program and social support. Gifted Child 
70 
 
Quarterly, 59(4), 265-282. doi:10.1177/0016986215599205 
Livingstone, K. A. (2019). The place of information and communication technologies in 
curriculum design and development. International Journal of Education and 
Development Using Information and Communication Technology, 15(4), 180–
197. 
Lohman, D. F., & Gambrell, J. L. (2011). Using nonverbal tests to help identify 
academically talented children. Journal of Psychoeducational Assessment, 30(1), 
25-44. doi:10.1177/0734282911428194 
Lohman, D. F., & Hagen, E. P. (2008). Cognitive abilities tests: 2005 norms booklet. 
Rolling Meadows, IL: Riverside Publishing. 
Lourenço, O. (2012). Piaget and Vygotsky: Many resemblances, and a crucial 
difference. New Ideas in Psychology, 30(3), 281-295. 
doi:10.1016/j.newideapsych.2011.12.006 
Lucas, B. (2016). A five-dimensional model of creativity and its assessment in 
schools. Applied Measurement in Education, 29(4), 278-290. 
doi:10.1080/08957347.2016.1209206 
Matthews, D., & Foster, J. (2006). Mystery to mastery: Shifting paradigms in gifted 
education. Roeper Review, 28(2), 64-69. 
Matthews, M. S., Ritchotte, J. A., & Mcbee, M. T. (2013). Effects of schoolwide cluster 
grouping and within-class ability grouping on elementary school students’ 




McFadden, J., & Roehrig, G. (2017). Exploring teacher design team endeavors while 
creating an elementary-focused STEM-integrated curriculum. International 
Journal of STEM Education, 4(1), 1. doi:10.1186/s40594-017-0084-1 
Mehta, S. R., & Al-Mahrooqi, R. (2014). Can thinking be taught? Linking critical 
thinking and writing in an EFL context. RELC Journal, 46(1), 23-36. 
doi:10.1177/0033688214555356 
Mendoza, C. (2006). Inside today’s classrooms: Teacher voices on no child left behind 
and the education of gifted children. Roeper Review, 29(1), 28-31. 
doi:10.1080/02783190609554381 
Merry, M. (2008). Educational justice and the gifted. Theory and Research in Education, 
6(1), 47-70. doi:10.1177/1477878507086730 
Meyer, J. P., & Seaman, M. A. (2013). A comparison of the exact Kruskal-Wallis 
distribution to asymptotic approximations for all sample sizes up to 105. Journal 
of Experimental Education, 81(2), 139–156. doi:10.1080/00220973.2012.699904 
Mian, A., & Khan, S. (2020). Coronavirus: the spread of misinformation. BMC 
Medicine, 18(1), 1–2. doi:10.1186/s12916-020-01556-3 
Miedijensky, S. (2018). Learning environment for the gifted—What do outstanding 
teachers of the gifted think? Gifted Education International, 34(3), 222–244. 
doi:10.1177/0261429417754204 
Miller, L. S. (1986). The school-reform debate. Journal of Economic Education, 17, 204–
209. doi:10.2307/1181968 
Mills, J., Wiley, C., & Williams, J. (2019). “This is what learning looks like!”: Backward 
72 
 
design and the framework in first year writing. Libraries and the Academy 19(1), 
155-175. doi:10.1353/pla.2019.0008. 
Moon, S. M. (2009). Myth 15: High-ability students don’t face problems and 
challenges. Gifted Child Quarterly,53(4), 274-276. 
doi:10.1177/0016986209346943 
Morelock, M. J., & Morrison, K. (1999). Differentiating ‘developmentally appropriate’: 
The multidimensional curriculum model for young gifted and talented children. 
Roeper Review, 21(3), 195-200. doi:10.1080/02783199909553961 
Mouw, J. M., Saab, N., Janssen, J., & Vedder, P. (2019). Quality of group interaction, 
ethnic group composition, and individual mathematical learning gains. Social 
Psychology of Education: An International Journal, 22(2), 383–403. 
doi:/10.1007/s11218-019-09482-w 
National Association for Gifted Children. (2015, November). 2014-2015 state of the states 
in gifted education. Retrieved from 
https://www.nagc.org/sites/default/files/key%20reports/2014-
2015%20State%20of%20the%20States%20summary.pdf 
National Association for Gifted Children. (n.d.). Gifted by state.  Retrieved from 
http://www.nagc.org/index.aspx?id=37  
Newman, J. L. (2008). Talents unlimited: It’s time to teach thinking skills again! Gifted 
Child Today, 31(3), 34–44. doi:10.4219/gct-2008-789 
Qayumi, S. (2001). Piaget and his role in problem based learning. Journal of 
Investigative Surgery, 14(2), 63–65. doi:10.1080/08941930152024165 
73 
 
Olszewski-Kubilius, P., & Steenbergen-Hu, S. (2017). Blending research-based practices 
and practice-embedded research: Project excite closes achievement and 
excellence gaps for underrepresented gifted minority students. Gifted Child 
Quarterly, 61(3), 202-209. doi:10.1177/0016986217701836 
Ozar, L. A., O’Neill, P. W., Barton, T., Calteaux, E., Hunter, C. J., & Shiya, Y. (2019). 
Making a difference: The promise of catholic school standards. Journal of 
Catholic Education, 22(1), 154–185. doi:10.15365/joce.2201102019 
Paesani, K. (2017). Redesigning an introductory language curriculum: A backward 
design approach. L2 Journal, 9(1). doi:10.5070/L29130408  
Park, V., & Datnow, A. (2017). Ability grouping and differentiated instruction in an era 
of data-driven decision making. American Journal of Education, 123(2), 281–
306. doi:10.1086/689930  
Parks, M. (2019). Theory to practice: Differentiation for preservice teachers. Science & 
Children, 57(2), 90. 
Paul, R., & Elder, L. (2006). Critical thinking: The nature of critical and creative thought. 
Journal of Developmental Education, 30(2), 34-35. 
Petrilli, M. J. (2020). Stay the course on national standards. Education Next, 20(2), 73–
77. 
Pfeiffer, S., & Jarosewich, T. (2007). The gifted rating-scales school form: An analysis of 
the standardized sample based on age, gender, race and diagnostic efficiency. 
Gifted Child Quarterly, 51(1), 39-50. doi:10.1177/0016986206296658 
Pfeiffer, S. I., & Petscher, Y. (2008). Identifying young gifted and talented children using 
74 
 
the gifted and talented ratings scales preschool/kindergarten form. Gifted Child 
Quarterly, 52(1), 19-29. doi:10.1177/0016986207311055. 
Piaget, J. (2001). The psychology of intelligence. London, England: Routledge.  
Plucker, J. A., & Peters, S. J. (2017). Closing poverty-based excellence gaps: Conceptual, 
measurement, and educational issues. Gifted Child Quarterly, 62(1), 56-67. 
doi:10.1177/0016986217738566 
Powell, V. (2012). Revival of the position paper: Aligning curricula and professional 
competencies. Communication Teacher, 26(2), 96–103. 
doi:10.1080/17404622.2011.643805 
Renzulli, J. S. (2012). Reexamining the role of gifted education and talent development 
for the 21st century: A four-part theoretical approach. Gifted Child Quarterly, 
56(3), 150-159. doi:10.1177/0016986212444901 
Revelle, K. Z. (2019). Teacher perceptions of a project-based approach to social studies 
and literacy instruction. Teaching and Teacher Education, 84, 95–105. 
doi:10.1016/j.tate.2019.04.016 
Riley, T. (2016). The importance of learning with like-minded peers through flexible 
grouping in inclusive educational settings. International Journal of Learner 
Diversity & Identities, 23(4), 33-47. doi:10.1080/1475939X.2014.963661 
Rocco, T. S., & McGill, C. M. (2018). Examining mandatory education through Dewey’s 
eyes. New Directions for Adult & Continuing Education, 2018(158), 19–26. 
doi:10.1002/ace.20275 
Rogers, K. (2007). Lessons learned about educating the gifted and talented: A synthesis 
75 
 
of the research on educational practice. Gifted Child Quarterly, 51(4), 382-396. 
doi:10.1177/0016986207306324 
Samuels, C. A. (2010). Gifted education funding verges on elimination; Federal Javits 
program helps districts build local programs, pays for research. Education Week, 
30(03), 4. 
Sardone, N. B. (2019). Developing engaging learning experiences in preservice 
education. Clearing House: A Journal of Educational Strategies, Issues and 
Ideas, 92(6), 235–245. doi:10.1080/00098655.2019.1679070  
Schalk, L., Schumacher, R., Barth, A., & Stern, E. (2018). When problem-solving 
followed by instruction is superior to the traditional tell-and-practice 
sequence. Journal of Educational Psychology,110(4), 596-610. 
doi:10.1037/edu0000234 
Schmitt, C., & Goebel, V. (2015). Experiences of high-ability high school students: A 
case study. Journal for the Education of the Gifted, 38(4), 428–446. 
doi:10.1177/0162353215607325 
Scott, M. S., & Delgado, C. (2006). Identifying cognitively gifted minority students. 
Gifted Child Quarterly, 49(3), 199-210. 
Siemer, E. A. (2009). Bored out of their minds: The detrimental effects of no child left 
behind on gifted children. Washington University Journal of Law & Policy, 30, 
539. 
Simon, U. K., Enzinger, S. M., & Fink, A. (2017). “The evil virus cell”: Students’ 




Sisk, D. (1990). The state of gifted education. Music Educators Journal, 76(7), 35-39. 
doi:10.2307/3401035 
Smith, M. H., Worker, S. M., Meehan, C. L., Schmitt-McQuitty, L., Ambrose, A., Brian, 
K., & Schoenfelder, E. (2017). Defining and developing curricula in the context 
of cooperative extension. Journal of Extension, 55(2). 
Southern, W., Jones, E., & Fiscus, E. (1989). Practitioner objections to the academic 
acceleration of gifted children. Gifted Child Quarterly, 33(1), 29-35. 
Sparks, S. D. (2015). Unequal access to advanced classes targeted. Education 
Week, 35(10), 1-13. 
Spielhagen, F., Brown, E. F., & Hughes, C. E. (2015). Policy implications and directions 
in special populations. In B. S. Cooper, J. G. Cibulka, & L. Fusarelli (Eds.), 
Handbook of educational politics and policy (2nd ed., pp. 374-387). New York, 
NY: Routledge. 
Stanley, J. (1976). Concern for intellectually talented youth: How it originated and 
fluctuated. Journal of Clinical Child Psychology, 5(3), 39-42. 
doi:10.1080/153744176095327 
State of New Jersey, Department of Education. (n.d.). Licensure and credentials. 
Retrieved from http://www.state.nj.us/cgi-
bin/education/license/endorsement.pl?string=999&maxhits=1000&field=1 
Steenbergen-Hu, S., & Olszewski-Kubilius, P. (2016). Gifted identification and the role 




Sumrall, W. J., & Schillinger, D. N. (2004). A student-directed model for designing a 
science/social studies curriculum. Social Studies, 95(1), 5–10. 
doi:10.3200/TSSS.95.1.5-10 
Sutinen, A. (2013). Two project methods: Preliminary observations on the similarities 
and differences between William Heard Kilpatrick’s project method and John 
Dewey’s problem-solving method. Educational Philosophy and Theory, 45(10), 
1040-1053. doi:10.1111/j.1469-5812.2011.00772.x 
Swan, B., Coulombe-Quach, X.-L., Huang, A., Godek, J., Becker, D., & Zhou, Y. (2015). 
Meeting the needs of gifted and talented students. Journal of Advanced 
Academics, 26(4), 294–319. doi:10.1177/1932202X15603366 
Swanson, J. (2006). Breaking through assumptions about low-income minority gifted 
students. Gifted Child Quarterly, 50(1), 11-25. 
Swift, A. (2018). Integration of project-based learning in elementary social 
studies. Councilor: A Journal of the Social Studies, 79(2), 1 
Szymanski, A., Croft, L., & Godor, B. (2018). Determining attitudes toward ability: A 
new tool for new understanding. Journal of Advanced Academics, 29(1), 29–55. 
doi:10.1177/1932202X17738989 
Taylor, B. K. (2015). Content, process, and product: Modeling differentiated 
instruction. Kappa Delta Pi Record, 51(1), 13–17. 
doi:10.1080/00228958.2015.988559 
Tanner, D. (2016). Jean Piaget’s debt to John Dewey. AASA Journal of Scholarship and 
78 
 
Practice, 13(1), 6–25.  
Tirozzi, G. N., & Uro, G. (1997). Education reform in the United States: National policy 
in support of local efforts for school improvement. American Psychologist, 52, 
241–249. doi:10.1037/0003-066X.52.3.241 
Tomlinson, C. (2005). This issue: Differentiated instruction. Theory into Practice, 44(3). 
183-184. doi:10.1207/s15430421tip4403_1 
Tomlinson, C., & Jarvis, J. M. (2014). Case studies of success: Supporting academic 
success for students with high potential from ethnic minority and economically 
disadvantaged backgrounds. Journal for the Education of the Gifted, 37(3), 191-
219. doi:10.1177/0162353214540826 
Troxclair, D. A. (2013). Preservice teacher attitudes toward giftedness. Roeper 
Review, 35(1), 58-64. doi:10.1080/02783193.2013.740603 
Tyler, R. W. (1981). Curriculum development since 1900. Educational Leadership, 38, 
598–601 
U.S. Department of Education. (2007). Executive summary of the Child Left Behind Act 
of 2001. Retrieved from 
https://www2.ed.gov/nclb/overview/intro/execsumm.html 
Valli, L., & Buese, D. (2007). The changing role of teachers in an era of high-stakes 
accountability. American Education Research Journal, 44(3), 519-558. 
doi:10.3102/0002831207306859  
VanTassel-Baska, J. (2006) A content analysis of evaluation findings across 20 gifted 




Van Tassel-Baska, J. (2018). American policy in gifted education. Gifted Child 
Today,41(2), 98-103. doi:10.1177/1076217517753020 
Van Tassel-Baska, J., & Brown, E. F. (2007) Toward best practice: An analysis of the 
efficacy of curriculum models in gifted and talented education. Gifted Child 
Quarterly, 51(4), 342-356. doi:10.1177/0016986207306323 
VanTassel-Baska, J., & Johnson, S. (2007) Teacher education standards for the gifted: A 
vision of coherence for personnel preparation in the 21st century. Gifted Child 
Quarterly, 51(2), 182-205. doi:10.1177/0016986207299880 
Vogl, K., & Preckel, F. (2014). Full-time ability grouping of gifted students: Impacts on 
social self-concept and school-related attitudes. Gifted Child Quarterly, 58(1), 51-
68. doi:10.1177/0016986213513795 
Vygotsky, L. S. (2016). Play and its role in the mental development of the 
child. International Research in Early Childhood Education, 7(2), 3-25.  
Walker, W. (2005). The strengths and weaknesses of research designs involving 
quantitative measures. Journal of Research in Nursing, 10(5), 571-583. 
doi:10.1177/136140960501000505 
Warne, R. T. (2014). Test review: Cognitive Abilities Test, Form 7 (CogAT7). Journal of 
Psychoeducational Assessment, 33(2), 188-192. doi:10.1177/0734282914548324 
Watts-Taffe, S., Laster, B. P., Broach, L., Marinak, B., McDonald Connor, C., & Walker-
Dalhouse, D. (2012). Differentiated instruction: Making informed teacher 
decisions. Reading Teacher, 66(4), 303-314. doi:10.1002/TRTR.01126 
80 
 
National Association for Gifted Children. (n.d.). What is giftedness? Retrieved from 
https://www.nagc.org/resources-publications/resources/what-giftedness 
Webb, P. K. (1980). Piaget: Implications for teaching. Theory Into Practice, 19(2), 93. 
doi:10.1080/00405848009542880 
Whitlock, M. S., & DuCette, J. P. (1989). Outstanding and average teachers of the gifted: 
A comparative study. Gifted Child Quarterly, 33(1), 15-21. 
doi:10.1177/001698628903300103 
Wiggins, G. P., & McTighe, J. (2006). Understanding by design (2nd ed.). Upper Saddle 
River, NJ: Pearson Education. 
Williams, M. K. (2017). John Dewey in the 21st century. Journal of Inquiry and Action 
in Education, 9(1), 91–102 
Wraga, W. G. (2019). The pragmatic progressives. American Educational History 
Journal, 46(2), 111–129. 
Wright, B. L., & Ford, D. Y. (2017). Untapped potential: Recognition of giftedness in 
early childhood and what professionals should know about students of 
color. Gifted Child Today, 40(2), 111–116. doi:10.1177/1076217517690862 
Yeung, R. (2014). Gifted education: Robin Hood or the sheriff of Nottingham? Education 
and Urban Society, 46(7), 798-825. doi:10.1177/0013124512470162 
Young, M. H., & Balli, S. (2014). Gifted and talented education (GATE). Gifted Child 
Today, 37(4), 236-246. doi:10.1177/1076217514544030 
Youker, B. W., Zielinski, A., Hunter, O. C., & Bayer, N. (2016). Who needs goals? A 
case study of goal-free evaluation. Journal of MultiDisciplinary 
81 
 
Evaluation, 12(27), 27–43. 
Yuen, M., Chan, S., Chan, C., Fung, D. C., Cheung, W. M., Kwan, T., & Leung, F. K. 
(2016). Differentiation in key learning areas for gifted students in regular 
classes. Gifted Education International, 34(1), 36-46. 
doi:10.1177/0261429416649047 
Ziegenfuss, D. H., & LeMire, S. (2019). Backward design: A must-have library 
instructional design strategy for your pedagogical and teaching toolbox. Reference 




Appendix A: The Project 
     Unit Cover Page 
 
 
  Unit Title: Epidemic     Grade: 3 & 4 
  Subject: Science 








Brief Summary of Unit (including curricular context and unit goals):  
 In this science unit, students will learn about different microbes – viruses and bacteria - 
as well as the role they play in human health. They will learn about the history of 
immunology and explore the immune system, a major system in the body. Students will 
create a comic strip illustrating the immune system’s three lines of defense.  They will 
also learn about historical diseases and the epidemics they caused. In addition, they will 
create a brochure identifying the factors that affect the immune system. Finally, in the 
culminating performance task, students create a PSA on epidemic prevention, that they 




  Unit design status: 
       Completed blueprint for performance task       
       Completed rubrics  
       Directions to teachers & students 
        Materials and resources listed 
        Suggested accommodations  





Stage 1 – Identify Desired Results  
 
   Established Goals 
   Standards:  
   4-LS1-1. Construct an argument that plants and animals have internal and external   
    structures that function to support survival, growth, behavior, and reproduction. 
  Science and Engineering Practices:  
   Use a model to test interactions concerning the functioning of a natural system  
   Construct an argument with evidence, data, and/or a model. 
  Crosscutting Concepts Systems and System Models    
   A system can be described in terms of its components and their interactions 
 
   
  
  What essential questions will be considered?   
• What makes people sick?   
• Why do people need to take care of their immune systems? 
• Why should people get vaccinated?   




  What understandings are desired?      
• Microbes – viruses and bacteria – cause diseases.    
• The immune system is the body’s defense against microbes and works to 
prevent illness.  
• Vaccines are the only way to prevent viruses.   




  What key knowledge and skills will students acquire as a result of this unit? 
• Key terms – bacteria, virus, antibiotic, vaccine, immune system, epidemic 
• Types of microbes  
• Human body’s 3 lines of defense 
• Factors affecting the immune system 






State 2 – Determine Acceptable Evidence 
What evidence will show that students understand? 
 
Performance Tasks: 
• What’s My Disease – Students will make up a disease and create a profile for the 
disease. 
• Fighting a Disease – Students will create a 6-8 panel comic strip to show the 3 
lines of defense a microbe must cross to make a person sick. 
• Maintain a Healthy Immune System – Students will create a 3-panel brochure 
describing the 4 outside factors that affect the immune system.  
• Prevent the Epidemic – Students will create a PSA to describe the steps one 
should take to prevent the spread of disease in the school. Students will write 
school officials explaining why the school should follow the students’ plan.  
 
 
What other evidence needs to be collected in light of Stage 1 Desired Results? 
Other Evidence: 
• Vocabulary Quizzes  
• Venn Diagrams 





Student Self-Assessment and Reflection: 
• Self-asses the disease profile, What’s My Disease 
• Self-assess the comic strip, Fighting a Disease 
• Self-assess brochure, Maintain a Healthy Immune System 





Stage 2 – Determine Acceptable Evidence (continued) 
Assessment Task Blueprint 
 
What understandings or goals will be assessed through this task? 





What criteria are implied in the standards and understanding regardless of the task 
specifics? What qualities must student work demonstrate to signify that standards 
were met? 
• Type of pathogen 
• Type of transmission 




Through what authentic performance task will students demonstrate 
understanding? 
Task Overview: 
Students will create a PSA to inform the public about their disease. The PSA can be a 




What student products and performances will provide evidence of desired 
understandings? 
• Create a Disease  
• Immune System Comic Strip  
• Healthy Immune System Brochure 
 
By what criteria will student products and performances be evaluated? 
• Graded according to rubrics  
5 
 
Stage 3 – Plan Learning Experiences 
WHERETO 
1. Unit Hook - Use Germ Glo to identify germs spread  
2. Introduce Essential Question & discuss summative unit tasks 
3. Immune system vocabulary (Introduce vocabulary as needed)  
4. Introduce van Leeuwenhoek – Watch Pond water video 
5. Types of Microbes – bacteria & virus (coloring)  
6. Bacteria & Virus Frayer Models  
7. Potato Germ Lab - Handwashing (4 days – daily observations) 
8. Germ vocabulary Germ Theory scientists (Semmelweis, Snow & Pasteur) 
9. Diseases from Germs (Jigsaw Activity) 
10. Disease Transmissions 
11. Create a Disease (2 days) 
12. Apple Lab – Skin (3 days – observations 1, 3 & 5) 
13. Immune System Defenses (Day 1) – Overview 
14. Immune System Defenses (Day 2) – Non-Specific 
15. Immune System Defenses (Day 3) – Non-Specific 
16. Immune System Defenses (Day 4) – Specific 
17. GERM Vocabulary Bingo 
18. Immune System Comic – 3 levels of defense (4-day project) 
19. I Have, Who Has - Immune System  
20. Outside factors that affect the Immune System (Hygiene) 
21. Outside factors that affect the Immune System (Nutrition) 
22. Outside factors that affect the Immune System (Stress) 
23. Outside factors that affect the Immune System (Sleep) 
24. Healthy Immune System Brochure (3-day project)  
25. Transmission Rates 
26. An epidemic affects me 





Step 3 – Plan Learning Experiences (continued) 
Pacing Guide 
 








































Day 14-  
Lesson 5 
Day 15- 
Lesson 6  
Day 16- 






























Day 27-  
Lesson 9  
Day 28-  
Lesson 9 
(cont.)   
Day 29-  
Lesson 9 
(cont.) 












Lesson 10  
(cont.) 




Lesson 11  
Day 37-  
Lesson 11 
(cont.) 


























Epidemics Lesson Plan #1 
Content Area: Science 
Lesson Title: Why Do I Get Sick Timeframe:   2 Days 
Lesson Components 
21st Century Skills 
 































• Unit Hook - Germ Glo 
• Introduce Essential 
Question   
Lesson Sequence: 
Teacher will: 
1. Secretively select 1 
student and place germ 
glow on hands 
2. Introduce 1st essential 
question and begin 
student discussion. 
Students will: 
3. Write answer to 1st 
essential question in 
journals  
4. Circulate through 
around the classroom, 
shake hand with 5 
students and ask what 
they wrote down 
5. Students write answers 










6. Teacher shines UV 
light on hands and 
around the classroom 
7. Students discuss how 1 
person spread disease 
throughout the 
classroom 
8. Write vocabulary in the 
science journal, given 
words and definitions 
9.  Complete Science 
Reflection “Today I 
learned….”. 
Teacher will:  












• The thing that causes 
disease It can be 
bacteria or virus 
 
• Something that affects 
normal body function. 
It can be infectious or 




Epidemics Lesson Plan #2 
Content Area: Science 
Lesson Title: Leeuwenhoek’s 
Microbes 
Timeframe:   3 Days 
Lesson Components 
21st Century Skills 
 
Critical Thinking and 
Problem Solving 



















Technology Integration: YouTube Videos  










contribution to science 
• Distinguish between 




1. Read Handout 1 on 
Anton Leeuwenhoek 






3.  Discuss Leeuwenhoek 
4.  Watch Organisms found 
in   
     Pond Water   
https://www.youtube.com/wa
tch?v=mXqyCNAYrH4 
5.  Complete Science  
     reflection “Today I  
     learned….” 
6.  Discuss diseases that are    
     waterborne 
7.  Write vocabulary in   
• Venn Diagram 
• Discussion 
• Journals  
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     the science journal, given 
words and     
     definitions  
8.   Identify, color then print  





9.  Compare bacteria and  
     viruses in Venn Diagram 
10.   Complete Science  
     reflection “Today I  















• Tiny organisms that can 
only be seen with a 
microscope 
• A non-living microbe 
that infects the cells in a 
body and changes how 
they work 
• Living microbes that are 



















Epidemics Lesson Plan #3 
Content Area: Science 
Lesson Title: Where Are the Germs? Timeframe:   3 Days 
Lesson Components 
21st Century Skills 
 

































• Understand the role 
handwashing has in 
preventing disease.  
• Review vocabulary  
Lesson Sequence 
Students will: 
1. Set up Germ Lab 
2. Complete Cut & Paste 
Vocabulary Activity 
(Handout 2) 
3. Observe Germ Lab 
4. Complete Germ Lab 
5.  Complete Science  
     reflection “Today I  
     learned….” 
 
• Lab Report 1 




Epidemics Lesson Plan #4 
Content Area: Science 
Lesson Title: Microbiology Timeframe:   5 Days 
Lesson Components 
21st Century Skills 
 































• Identify microbiologists  
• Identify methods of 
transmission 
• Describe what a vaccine 
is 
• Classify diseases by 
treatment   
Lesson Sequence: 
Students will: 
1. Watch videos about 
scientists related to 
microbiology and take 
notes. 
2. Discuss scientists 
3. Complete Science 


















5. Watch the video, 
identify and discuss 4 




6. In the Science Journal, 
draw the 4 methods of 
disease transmission 
7. Watch the video and 




8. Complete Science 
Reflection “Today I 
learned….”. 
9. Complete a Jigsaw 
activity to identify 
diseases and their 
causes 
10. Complete Science 




















• A physical condition that 
indicates the presence 
of a disease 
• How disease spreads 
to a person 
• A substance that 
stimulates the body’s 
production of virus-
fighting antibodies 
•  A disease that can be 
transmitted 
• A disease that can be 







Epidemics Lesson Plan #5 
Content Area: Science 
Lesson Title: What’s My Disease Timeframe:   2 Days 
Lesson Components 
21st Century Skills 
 































• Microbes – viruses and 
bacteria – cause 
diseases.    
Lesson Sequence: 
Students will: 
1. Use what they have 
learned to create a 
disease profile 
according to the 
Project Sheet 1 
2. Students self-assess 
their projects using the 
rubric.  
•  Disease profile 







Epidemics Lesson Plan #6 
Content Area: Science 
Lesson Title: Our Protective Skin Timeframe:   4 Days 
Lesson Components 
21st Century Skills 
 































• Identify the 3 parts of 
the immune system’s 
defense against diseases  
Lesson Sequence: 
Students will: 
1. Set up Skin Lab  
2. Observe Skin Lab 
3. Complete Cut & Paste 
Vocabulary Activity 
(Handout 4) 
4. Complete Skin Lab 
5.  Complete Science  
     reflection “Today I  
     learned….” 
 
• Lab Report 
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Epidemics Lesson Plan #7 
Content Area: Science 
Lesson Title: Our Protective Skin Timeframe:   3 Days 
Lesson Components 
21st Century Skills 
 































• Identify the 3 parts of 
the immune system’s 
defense against diseases  
Lesson Sequence: 
Students will: 























4. Complete cut and 
paste Immune System 
Defense (Handout 5) 
5.  Complete Science  
     reflection “Today I  







Epidemics Lesson Plan #8 
Content Area: Science 
Lesson Title: What’s My Disease Timeframe:   4 Days 
Lesson Components 
21st Century Skills 
 































• Demonstrate the 
function of the immune 
system in fighting 
disease    
Lesson Sequence: 
Students will: 
3. Use what they have 
learned to create a 
comic showing how 
the immune system 
fights disease 
according to the 
Project Sheet 2 
4. Students self-assess 
their projects using the 
rubric.  
•  Immune Comic  






Epidemics Lesson Plan #9 
Content Area: Science 
Lesson Title: How Many Are Sick? Timeframe:   5 Days 
Lesson Components 
21st Century Skills 
 































• Determine how quickly 
diseases can spread 
• Determine the needs of 
the immune system    
Lesson Sequence: 
Students will: 
1. Use transmission and 
doubling rates to 
determine how quickly 
a disease spreads 
(Handout 5) 
2. Complete Science 
reflection “Today I 
learned…” 
3. Research what the 
body needs to 
maintain a healthy 
immune system and 
create a tri-fold 
brochure according to 
Project Sheet 3 (4 
days) 
4. 4.  Students self-assess 
their projects using the 
rubric. 





Epidemics Lesson Plan #10 
Content Area: Science 
Lesson Title: How Do I Feel? Timeframe:   4 Days 
Lesson Components 
21st Century Skills 
 































• will identify 
Social/Emotional 




1. Watch a COVID PSA 
and discuss how their  
lives changed during 




2. Interview 2 people to 
find how their lives 
changed during 
COVID shutdown and 
discuss 
3. Draw a picture of 
themselves during the 
shutdown 
4. Play games to review 
content and 
vocabulary from unit 
(2 days)  





Epidemics Lesson Plan #11 
Content Area: Science 
Lesson Title: What’s Makes an Epidemic? Timeframe:   8 Days 
Lesson Components 
21st Century Skills 
 































• Students will identify 
and use reasons why 
people should work to 




1. Use what they have 
learned to create a 
PSA to inform the 
public about a 
disease according to 
the Project Sheet  
2. Self-assess their 
projects using the 
rubric.  







  Anton van Leeuwenhoek 
Father of Microscopy and Microbiology 
 
 
Anton van Leeuwenhoek (October 24, 1632 – August 30,1723); name 
pronounced 'Laywenhook') was a Dutch tradesman and scientist.  He is 
known as "the father of microbiology" and for his work to improve 
the microscope. Using his handcrafted microscopes, he was the first to 
see and describe single celled organisms, which he originally referred to 
as animalcules, and which we now refer to as microorganisms. He was 
also the first to record microscopic observations 
of muscle fibers, bacteria and blood flow in small blood vessels. 
 
Van Leeuwenhoek never wrote books, just letters to his friends about 
his discoveries. His hobby was grinding glass lenses. He used these 
powerful single lenses to make microscopes and study tiny objects. 
With his simple microscopes, he observed protozoa in rainwater and 
pond water and well water and bacteria in the human mouth and 
intestine. He also discovered blood corpuscles, capillaries, and the 
structure of muscles and nerves. His observations helped lay the 










Color the vocabulary word, then cut out each definition and glue the correct definition 












The thing that causes disease. It can 
be bacteria or virus 
Tiny organisms that can only be seen 
with a microscope 
Living microbes that are all around us. 
Something that affects normal body 
function. It can be infectious or   
non-infectious.   
A non-living microbe that infects the 









Strep throat is a highly contagious infection of the throat, that is common in children 
all over the world. Its symptoms include fever, sore throat, red tonsils, and 
enlarged lymph nodes in the neck. The symptoms typically begin one to three days 
after infection and last seven to ten days. The germs that cause strep throat can 
spread through airborne droplets when someone with the infection coughs or 
sneezes, or through shared food or drinks. People can also pick up the bacteria from 
a doorknob or other surface and transfer them to their nose, mouth, or eyes. 
Because it is spread by direct, close contact with an infected person, strep throat is 
frequently found in school. People can prevent strep throat by washing their 
hands. There is no vaccine for the disease. Once a doctor confirms the diagnosis, 




Chickenpox is a contagious infection that causes an itchy rash with small red bumps. 
Before the rash starts, children can have a fever and feel achy. The rash develops 
into clusters of small, fluid-filled blisters and generally appears on the face, limbs, 
chest, and stomach. Chickenpox is highly contagious to people who haven't had the 
disease. It spreads easily from one person to the next because it is airborne and 
spreads through coughs and sneezes from an infected person.  It may be spread 
from one to two days before the rash appears and until all lesions have crusted over. 
chickenpox is primarily a disease that children get. Most cases occur during the 
winter and spring when children are in school. It is one of the classic diseases of 
childhood, with most cases occurring in children under the age of 15. There is no 
cure for chickenpox, but most children recover within two weeks. Children can also 





Cholera, which was first noted in 1642 by a Dutch physician, is an infectious disease 
that causes severe diarrhea and can lead to dehydration and even death if 
untreated. The first cholera pandemic occurred in India, starting in 1817 through 
1824. The disease spread to Asia, the Middle East, Europe, and Africa. The 
movement of British military ships helped spread the disease since the ships carried 
people who had the disease across the world. Ships flew a yellow quarantine flag if 
anyone on board was suffering from cholera. No one aboard a vessel flying a yellow 
flag would be allowed ashore. Cholera is caused by eating food or drinking water 
contaminated with germs. Symptoms start two hours to five days after a person is 
infected. Today, cholera is found in places with inadequate water treatment and poor 
sanitation. Boiling water is a very effective way to disinfect the water, as it kills the 
germs that cause cholera. Besides, washing hands can help to stop the spread. 
Doctors give cholera patients antibiotics to kill the disease in their bodies. They also 





Polio is a contagious infection that can be disabling or even life-threatening. It is 
spread from person-to-person in close contact. People are contagious for 2 weeks 
before they have symptoms, so they could infect a lot of people. The germ that 
causes polio infects a person’s spinal cord, which can cause paralysis so that a 
person cannot move parts of the body. The symptoms of polio are sore throat, fever, 
tiredness, headache, and stomach pain. For most people, the symptoms last for two 
to five days and then they get better. However, some people have more serious 
symptoms. Their muscles weaken and they cannot walk. Some people’s throats and 
chests get paralyzed and they die because they cannot breathe. In the 1940s, 
parents were frightened to let their children go outside, especially in the summer 
when the virus seemed to be at its worst. Luckily doctors developed a vaccine for 









Color the vocabulary word, then cut out each definition and glue the correct definition 












How disease spreads 
To a person 
A disease that can be transmitted from 
person to person 
A disease that can be transmitted 
 
A physical condition that indicates the 
presence of a disease   
A substance that stimulates the body’s 











Some diseases are more communicable than others 
 
Transmission rate – how many people can be infected by 1 person 
Doubling rate – how long it takes to double the number of people 
with the disease.  
 
Example:  
Bubkis Disease  
Transmission rate = 4% 
Doubling rate = 5 days 
How long before 1000 people are infected? 
Sick 4 8 16 32                                                                   64 128 256 512 1024


















1. Use the table to determine when 1,000 people will be infected by the Rimple 
virus. The Rimple virus is not very contagious. 1 person will infect 3 people. 
The number of people with Rimple virus doubles every 6 days.  
People            
 Days            
 
2. Below are 2 diseases. Predict which disease will reach 1,000 people first. 
 I believe that 1,000 people will get _____________________ first  
because _____________________________________________. 
 
Use the tables to determine when 1,000 people will be infected by Nipsey or 
Trickle virus. viruses.  
• 1 person with Nipsey virus infect will infect 6 people. The number of 
people with Nipsey doubles every 4 days.   
 
• 1 person with Trickle virus will infect 4 people. The number of people 
with Trickle doubles every 6 days.  
Nipsey Virus 
People            
 Days            
 
Trickle Virus  
People            
 Days            
 











I interviewed:  ___ _________________________________ 
 
Name 1 thing you needed but was sold out:  
 
 
Name 2 things you miss: 
 
 















Immune System BINGO 
G E R M 
    
    
    
    
          
Choose terms from the list below and write them in the boxes on the GERM card above.  







lymph nodes  
immunity  
 



























I Have, Who Has 
 
I have the first 
card. 
 
Who has the 
body system that 
defends? 
I have the 
immune system  
  
Who has the 
microbe that 
causes disease? 
I have pathogen  
  
Who has the 
common name for 
a pathogen? 





I have immunity  
  
Who has the 
term that means 
catching or 
contagious? 
I have infectious  
  
Who has the 
covering for our 
body in the 1st 
line of defense? 
I have skin 
 
Who has drugs 
that treat the 
immune system? 
 
I have antibiotics 
 





I have disease  
  






I have infected 
water or food 
 
Who has the 
response in the 






Who has a 
childhood disease 
that has a 
vaccine available? 
I have chickenpox  
  








make your immune 
system stronger? 




Who has a sign a 
person has a 
disease? 
I have symptom 
 
Who has the 
substance that 
white blood cells 
produce? 






I have vaccine  
 
Who has the 
system that 
assists the 
immune system to 
protect the 
body? 
I have the lymph 
system  
  






Where Are the Germs? - Directions 
 
Purpose: You will determine the place in the classroom where the most 
germs are found. 
Hypothesis: Make a guess where you think you will find the most germs. 
Why do you think that will happen?  
Materials:3 thin slices of raw potato; 3 small Ziploc bags per team 
 Procedures: 
1. Slice a raw potato into thin slices about ¼ inch thick.  
2. Choose 2 areas around the school that you think will contain a lot of 
germs. Go to those areas with your potato in a Ziploc bag. Rub your fingers 
over the area and then rub over the slice of potato.  
3. Seal in a plastic Ziploc bag and label ‘Germ Potato’, with the location the 
sample was taken from.   
Repeat steps 2 and 3 with the 2nd slice.  
4. Wash your hands with soap and water and then rub your fingers over the 
3rd slice of potato. 
5. Seal the clean potato in a plastic Ziploc bag and label it ‘Control’.  Make 
sure you include the area you collected the germs from so you can match 
them later to compare.  
6. Leave the bags in a warm dark cabinet for three days.  




Where are the Germs? - Lab Recording Sheet 
 
Team Members: _________________________________________  
Hypothesis: We think ______________________________________ 
because_________________________________________________ 
 


































Notes          
 
On a separate piece of paper write the lab report. Make sure to include a 
heading and a summary of the experiment. Include the answers to the below 
questions in the conclusion. Attach the recording sheet to your lab report. 
 
Questions:  
1. What was the purpose of the control?  
2.  What were the independent variables? What was the dependent variable? 
3.  Was there a significant difference between the “Germ Hands” samples 
and the control sample? If so, describe the differences.  
4.  Which area had the most germs?  
5. Did your hypothesis prove correct? Why or why not?  





Our Protective Skin - Directions 
 
Purpose: The skin is the body’s largest organ.  Its tough outer covering 
protects the body from invading microorganisms.   
Hypothesis: Look at the materials we are using today and predict what will 
happen to the apples if the skin is injured. 
Materials: 4 small apples, pencil, paper, Q-tip or cotton swab, rubbing 
alcohol (per team) 
 Procedures: 
1. Wash and dry all 4 apples.  
2. Take 4 pieces of paper and label them 1 to 4.  Place them side by side in a 
safe location where they can sit for 5 days.  
3. Apple 1 is the control.  Place it on paper 1.  
4. Take Apple 2 and rub your fingers all over it.  Place it on paper 2.  
5. Take Apple 3 and make several holes in it with a pencil, at least 6 but no 
more than 10.  Rub your fingers all over it and place it on paper 3.  
6. Take Apple 4 and make several pencil holes in it.  Rub your fingers all over 
it.  Then take a Q-tip and dip it in rubbing alcohol and carefully swab each 
pencil hole.  Place it on paper 4.  




Our Protective Skin - Lab Recording Sheet 
 
Team Members: _________________________________________  
Hypothesis: We think ______________________________________ 
because_________________________________________________ 
 
Record the differences you observed on the apples   
Apples Day 1 Day 3 Day 5 
Apple 1  
(Control) 
   
Apple 2 
 (Rubbed) 
   
Apple 3  
(Holes) 
   
Apple 4  
(Alcohol) 
   
On a separate piece of paper write the lab report. Make sure to include a 
heading and a summary of the experiment. Include the answers to the below 
questions in the conclusion. Attach the recording sheet to your lab report. 
Questions:  
1. What was the purpose of the control?  
2. What were the independent variables? What is the dependent variable? 
3. Why were the apples washed at the beginning of the lab?  
4. Why were holes poked in the apples?  
5.  Why was apple 4 swapped with alcohol?  
6. Did your hypothesis prove correct? Why or why not?  








Missing 2 or more 








Missing at least 1 



















There is no 







The summary is 
missing the list of 







includes the list of 



















include at least 1 
















The conclusion is 
incomplete and 
does not relate to 














relates to the 
problem and 
reflects on what 




Total points /20 
37 
 




You are a microbiologist who has found a new disease. You must 
inform the rest of the world about your new discovery. Use what 
you have learned to create a Disease Profile.  
Your disease profile should include:  
• Symptoms, causes, and treatment options for your disease.  
• Preventive actions you can take to keep from getting it 
• History-where and when it originated, details regarding the 
initial cases  
Make sure you include a picture of your newly found germ.  
 
Make sure you follow the project rubric to make sure you get a 




  Office of Disease Control 










Responsible Infectious Agent:     Virus   Bacteria 
 
 




















You will use the graphic organizer to guide you to create a comic strip 
of how a microbe made its way past the first 2 lines of defense and is 
destroyed in the third level.  Remember, antigens and antibodies fit 
together like puzzle pieces.  The antigen fits into the antibody.  Be 
creative and give the comic strip a title. You have 3 class periods to 
complete this project, so use your time wisely.  
 
Your comic strip can be horizontal or vertical. It must mention- 
1. skin and other entry points for microbes 
2. non-specific response to microbes 
3. specific responses to microbes 
 
Frame 1: Where does the microbe come from?  What kind of microbe 
is it?  
Frame 2: How is it transmitted?  
Frame 3: How does it get past the 1st line of defense?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
And so on…………………………BE CREATIVE!  
 





















This is a research project. We have learned about the immune system and 
how important it for your body. Now it’s time to find out how to keep the 
immune system healthy. 
 
Create a tri-fold brochure that tells what the immune system needs to stay 
healthy. Use online and print resources to find out what the immune system 
needs. You must include information on: 
Balanced Diet 
Rest & Exercise 
Personal Hygiene 
and Vaccines  
 
• The tri-fold can be hand-drawn or you can use the template below to 
create it on the computer. 
https://docs.google.com/presentation/d/1xubWKiKNANLQvNEHGdc
b44Y53bfoH9ZYDCvrN66SGdI/edit?usp=sharing 
• It must include pictures to represent each of the immune system 
needs.  
 
Be creative and give the brochure a title. You have 4 class periods to 
complete this project, so use your time wisely.  
 










A Public Service Announcement (PSA) is a message to the public. Its 
objective is to raise awareness or change the public’s attitudes towards 
some social issue. It can be a video or a handout brochure.  
 







This is a group project. Think about all the things you have learned about 
viruses, how your body fights them, and how they spread.  With your team: 
• Create a disease. (You CANNOT use the disease you created for your  
1st project).  
• Create a PSA to show how the school should work to prevent the 
spread of your disease.  
• Write a letter to the school, explaining why they should follow your 
plan.  
• Present your PSA to the class 
 
You have 8 class periods to complete this project, so use your time wisely.  
 
Make sure you follow the project rubric to make sure you get a good score 











facts and irrelevant 






Uses some appropriate 
facts and details to 






Uses appropriate facts 
and descriptive details to 








I cannot explain how 
my project relates to 





I can somewhat 
explain how my 






I can clearly explain 
how my project relates 














I can explain or 
communicate some 






























My project demonstrates 








Does not include 
everything required 






















Appendix B: Raw Data 
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